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PROBLEM TO BE SOLVED: To provide a branched polyolefin which 
has excellent moldability and mechanical strengths, and to provide a 
method for producing the same. 

SOLUTION: This branched polyolefin characterized by comprising 
50 to 1 00 mol.% of repeating units derived from ethylene and 0 to 50 
mol.% of repeating units derived from a 3 to 20C a-olefin, having a 
flow-activating energy [Ea (KJ/mol)] and an a-olefin contact [C 
(wt.%)] in a specific relation, and further having a melt tension [MT 
(g)] and a melt flow range [MFR (g/10 min)] in a specified relation. 
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[0 0 2 4] ±.m<D<t:o Is 7 4 >tf>1 S 

BcDjg«(i. «Atf (i) X^U>fc«fc^K^^»3 
- 7©* U-7-f >J&>£jilift-5'»S:< <ht> 1 
^ >*^^n*^UilU*{a<h. (ii) x^U^j^ 
^tt-5$Ui§UiJMa£5 0-1 OOfW. Kiftll^ 

~ 0 t^cDfiJ^T^W U 6 0 0- 

3, 5 0 OroiBHIC&U, ll C-NMRTlSl/t^f;i' 
»tt^KSRK?-1, 0 OOlSfcUO. IfljftNT&SIf 20 

[0 0 2 5] C©tf— ^U^V^P^/V-li, ^U/t 
-Ji-xa^PV^^-f- (GPC) 
fcBfi^F^^a (Mw) ii?g6 0 0-3, 5 0 
0, ff$L<li7 00~3 5 00. «fciJ»SL<li80 
0 — 3 5 0 OTSilJ Mw/M n (M n liSt^^S) 
fit., ft* 1.-5 £Lh 4. Ojfcig. #$U<li1. 81U±3. 
8*jgT&-5„ 

[0 0 2 6] S/tCKDtf^UJRSffiV^n^y V-li. " 30 
C-NMRTaJSLfc^^tttt^iitll^l, 00 01 

££y»*o. ifl*a. »$i/<uo. 08i*ir* 

U. <fcU»*L<liO. 0 5<l*aiT*-5o C©e_>l/ 
(B) «dt;Mtt«miTx?U>£tfg)REI?fk4~ 

[0 0 2 7] u©<t5S»«I^'J*L'7-f>lt Sfi 
3 7J- 5 0 75 , U < li 5 7T- 2 0 
^ofgmc&y. M f R*<iimo. 0 1 - 1 0 0 g/10 40 

»£U<liO. 0 5-1 0 g/10#<Z>®HIC&5. 
*fe*3eW(C«S5J-iS§!7H y * 1/7 -f >tf> 2 S 1 07f8M$ 
Til, X^U>^f,»^n-5|gyiSL*Ci5 0-1 0 0 
^U%<!:. KiiilSi^St 8 - 2 0(0o-*l/7^ 

^n-5^yisum<ao~5 o^;u%i^6.^-5'ti^ii, 

aftS!l£>;S14fl:x*;U*- (Ea (KJ/mo I) ) ia 

-*U7^>tl (C (M&%) ) 

C^4. 1 aS%<Di§^ : 

E a^O. 385XC + 2 8. 7 

#£U<li Ea^O. 4 2 5XC+28. 7 50 
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cfcy»SU<(i E a^O. 5 2 8 XC + 2 8. 7 

c<4. i mm%<Dm& ■. 

E aS3 0 

#£U<li Ea^35 
<fcy#3iU<liE a^4 0 
TjF$*l-5W<3i£;S*:U /^hf>ya> (MT 
(g) ) i^Uh^n-U-h (MFR (g/10tt) ) 

MT^2. 2 XM F R" " 

»£U<li MT^2. OXMFR*" " 

[0 0 2 8] ±.%i<D tiWtmrtV *is7 ■< ><D2S 

B©n«ii. 0"j*ii (i) x^u^fccfc^K^n^ss 
-2 OOrtl^-f >A>e>3itfn-5d>£<<!:*>1 mo*i/ 

7^ >fribmfrftzmymumtiL£, an x^># 
e>»^txs^y3sume*5 o~ i oot^> 
^sjt3~2 o©*i/7-f >*>e>^n*«»yj5umfii«: 

5 O~O^JUX0!>*J£Td*U Sa^iSl^SAi 6 o 
0 — 3, 5 0 OtfXEffllC&y. ,! C-NM RT'PJJSL/^:^ 

^ftttftUKxig? i.oo ommttv o. 1 fl*;r?« 
5if^U5i5«v^pty7-d>€>3i^ft-5ttyiiu*ffi 

[0 0 2 9] C©t-^«7^Pt/7-ll •iOU/t 
-Sl->a^P7 Vifz>7 4- (GPC) -QMS. U 
fcllf^#fi (Mw) *<, M6 0 0~3, 5 0 
0. ffSKIJ7 0 0~3 5 0 0, «fcy#£U<IS80 
0~3 5 0 0T'&y. Mw/Mn ( M n liS^tt^ 
3) li. SUM. 5JU±4. 0*31. »SU<li1. 8JU 
±3. 8*jgT£>5o 

[0 0 3 0] SfeC<Dt-^*^x'^P ; Ey7'-li. 13 
C-N M R T-3MS Lfc^?;i-»»fl«K«Sf 1 , 0 0 0 fi 
^fcyiimo. HI*®. #£ U<liO. 0 8<1*3ST& 

y. <ty»£b<(io. o sfgifciK-efc-s. c<Dtf-;u 
^as^p^-ii. mx.ir&m?z>£?ts:m&&mit£; 

% (B) *^tJ®l!J«*ffll>TX^U>i:g?^^S(8~ 

2 o ©51- \y 7 4> t z&n-s* fciix^ u >&m%iT-n 

6 2 it -5 C i IC J; U Kit ? % z. <t # S . 

[0 0 3 1 ] CC«k^^S* l J*l/7<>li > sa 
SFfcUtt^fiJWim 3 73- 5 0 7J. »S U < li 5 75 - 2 0 
7f©iEffl(C&y. M F R#it?S0. 0 1 - 1 0 0 g/10 
fl\ »£U<(iO. 0 5-1 0 g/10#ODSBHlC3i>5. 
E a#*£0£l^C<!:litti8Stf y*U7-r 

y ^ u 7 -r >zw L/ ai u^-r -s t #4 ^ifi^-cii 

mw&±&* -5 5 n IC < < 13. -5 C <t A» t> J2# A 

[0 0 3 2] *fc*HWIC^-5^i«S'7Hy^-U'7<> 
li. MTA<{5iNc:i*>e) KP-^Oti (iS8T3l£IX 
n-5) ^«t<5SH!«fl|-e^T?l^lRoTt)W»rHC< 
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OT3Si<Dfltil4. ( i ) « SilB^lfc 2 ~ 2 0(0*1^7 • 

ns*gyiguJiMa£. (iOiifwi«!6oo~ 

2 0 0, 0 00, #£U<(41, 000~1 0 0, 000 
r*oT"C-NMR T;1'J3£ Lfc * ^iU«tt«tKM? 
1 , 0 0 OM^ltV 0. 1ffl*3ST^-5 

[oo3 3] ±i£^uiiu*G ( i ) <ttsyiiu*tt 

(ii) <!:^e.JS:-5^m^y^U7>f >0 3SgroM 10 
14. KsStIgi : F»2~2 0O*L/7-f >frt>mitlZ>'}?tZ 
<it)1i<Dtl/7<><!:. ±ffit-;l/*«7^0f/ 

CC-CK^ : ?-ia2~2 0 

Kiis : f-S!3~2 o©*i/7^ >*^if e>n-s. cne> 

<Dt3.fr-Q[*. X^U>. yptfl^>, 1-y^>, l-'v* 
Cft&<!>ttJlUK?ft2~2 0©tl/7-f >I41 

■5. 20 
[0 0 3 4] t'-;^^V^P^E/-7-li. X?- 

0~1 OOtW, »*U<li5 5~1 OOtM, <fc 
U#£U<I46 5~1 0 0=E)V%. gt)#£U<l47 0 

~i o o^i/sscofy^-ca^fcu essiJS^Sft 4 ~ 2 o v> 
*i/7-r >^?>3i^n-5^yigu*miio~5 o^u 

%. »SKIiO~4 5 : EM, «fcU»£U<l40~3 
5^;l,%. L< 140 ~ 3 o^jirXoms-cwG. 

r&z.t&m&vi\ 30 

[0 0 3 5] EefiiEmK 4 ~ 2 OOtl/7^ >iUT 
14. X^U>. yPlfU>«rl^<±ie<l:Pl«l(Dia»«^ 
fcl4tf«#<Z> 4 >33 JctfUl*:* 1/7 ^ 

if e>n. cnt)©/c£A->T-ii, i-y-^>. i-^+-b>, 1- 

>^D?^77-f- (GPC) TaWSUfcBS^tt 
^« (Mw) ifi. fflJiM. 000~1 0,0 0 0, ffJb 
<I41 , 5 0 0~9, 0 0 0. «fc tl<(f^U< 14 2, 0 0 0 
-8,00 0, S^i;»$KIJ2, 5 0 0-7,0 0 0 40 

[0 0 3 6] ^/ttf-^ffi^^P^y V-14, 13 C- 
N M RTliJ^Ufe^^U^tt^KSJl^ 1,0 0 013 
fciJIgO. 1<l*iS, #£L<(40. 0 8<I*jST;& 
U. ±Uff* L<I40. 0 5<l*^T*-5„ $e>(CMw 
/Mn (MnlJSf^i) 14. iI*M. 5JU±4. 0 
*». »£L<I4 1. 8JU±3. 8*ST*5. 

[0 0 3 7] t*x;U^V^P^-(4. 
«fcpfcfi&&JHb£fc (B) StfaMfiJfflutif 1/ 
>£K*i»R4~2 0CD:*U7-r >i*ftS^*fcl4 50 
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?»2~2 oro^L/7-r >*>eai4'n-5^< it) i a 

0*l/7^> ( i ) £. ±IE<7)cfcr)^:t:x^5fe«^^p 

t;?- (ii) «t*<fta^$tiT/j:s^y^-U'7-f >r 
&y. aa^^^fi^is^ 3 o, o o o~i o, o o 

0,0 0 0. #£U<I45 0, 0 0 0~5, 0 0 0, 0 0 0 
<DSeffllC*y. Mw/MnMSl.5~20, fftly 
<I41. 8~1 0, <fciJ#£L<l4 2~4<E>£EffllCfc 
U. 0O±MKJRfll?1. 0 0 O^^UffllJ^il^O. 0 
1-6 0*. »£U<(40. 1~5 0*, t fciJ»SU< 
141 ~4 0*. <*€>IC#icU<l46~3 0*©fij^t?# 

[0 0 3 8] *fgf8lC«£#tt£!tf 'J* U:7-f >(4. £ 
S^Mmi^SE 2 ~ 2 0(0^-1^7^ >*)e.Sl4tl-5'>* 
<it)1«0^"U'7-f>(D (ft) S^tt. #£U<I46? 

i®fa3~2 oco^-u^-f >«*6a«n«^a< <tt) 

1 l©*L/7<f >£&2Ii:-f-5 (ft) «£ttT-£>U. 

ig^x^u^ffia^T^-sci^sut^ 

[0 0 3 9] GMtt©Stt<tx*;H*- (E a) ) 
*Y-V yf*i±m\s**—$>-RQS-\\&m^. HfM 
5S1£^ (G ' (dyne/ cm 2 ) ) ©ft&g (a> (rad 

/»>) ) ft%L&mmi,tt. -y->^i/*^y-i4 2 5mm 

(dOA^W^l/- h£SHV -y->:?MU^*l4tt2mm 
;fl'JSigSI41 4 0. 1 7 0. 2 0 0. 2 3 0^ 
iU. §SSTO. 0 4ScoS4 0 0©fBit?G' £3W 
SUfc. SiJS^oo-tfrSfcy 5 fiiLfc, m*«(4. 

lc&e>#OJ:5. 2 ~ 2 5 %CDieHT*ilfi:SJRL/fc. 9) 
S^ICI 4 0iC*S^aS<!:bT4O(Di&g^#<Z)7P 
-rt-^fita^to-feL ->7 h77^^-C07Ux-5^ 
Hi^P^ h*>?>E a*^46fe. It»l4. 7-f^QV7h 
ttiSatt»V7 h^x7excel' u T^SUTit»Ufc„ 
*"Til)t=tl»-r 4 0<DSiJ5£iSgT;!'J3£ L^-^ * «tt 
o>, SSi6G' T'7"P'>htS. I£SS1 4 0t©7P 
-ii -^fcMfc-Scfc 5 lcte<7)fflSSS©7 P -7* 
«tiftlC»oT->7 hS-t*. CO(i:^Oy7H4l og 
(aT) if -5. MSiSfi (MSHSS^JfeWSgTIB 
kE) Oi£»IC)b}UTI og (aT) ^T'DyH.T, ^ 

Mm&R 2W0. 9 9 5JUT/«»:6(4. 7P-*-7©y 

[0040] Ea = 2. 303X8. 31 4XAX (- 
D/1 000 (K J /mo I ) 
(2. 3 0 314 I n 1 0. 8. 3 1 4 I4S{*J£&) 

-£-<£*#^IC(4. oj^I Orad/secil 
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(a-tU7^>ti) 3 C-NM 

R(c<fcyjK»fc. 

[0 0 4 1 ] Oil'hT^va/' (MT) ) j§U£lt£: 
^ ij JEMtrKft U£:B#<Df£2>£aiJS:-r -5 C £: 

*ifittfitU *^«««fWff«. MT;!iJj£&£ffl 
IV «Jli§;£g1 9 0t, AU,/Ug9. 5 5 mm*. W U 
tiJL/2Sl 5mm/i #!XU2Jg1 0~2 0m/», 
/X;H2.0 9 5mm*, yXM$8mm©S#T 10 

[0 0 4 2] MT<Dffi^4ggJaT^^lCli. 

T2<fiT'3l^U MTOfi6*M~9fi®(DiS^lCli. 7 

;u*-7— ;n/>y*i og.hu -toJldtcfftMRAJa 

TltoTS^U MTCti«9~ 1 8 ggCDl§-&lCli. 
7;l/^--/UU>-^«; 2 0 g £ U -?-(Dli^(C(J/J\33t^, 

[0 0 4 3] U;l/h7P-L/-h (MFR) ) AST 
M D-1 2 3 8(Ci£8!lU 1 9 0t> 2. 1 6 k sMM 20 

mw-mm-m (Mn), m.m.w-m^m. cmw) . m 

w/M n ) 

PC- 1 5 0CSffllV lUT<E><fc5 
{CLTi9J5£Ufco ^St^^Ali. TSKge I GMH 
6 — H Tfc «fc#T S K g e I GMH6-HTL ~CS> 
U, *^A-y--f Xli-S-n-ftlrtS 7. 5mm. SS'6 0 
OmmTftU. *7AiftKli1 4 0tiU SMffilca 

iUTBHT (steals) o. o 2 5«s%£ffliv 1. 30 

Om I /fl-TIWttStt. H*4SSI*0. 1 ilJSil,, 
li*4;±A*li5 0 hMU &JiifS<hU 

Mw< 1 0O0feJ;l)!Mw>4X1 0 6 ICOOTIiJgV 
-ttiU^ffllV 1 0 0 0^Mwg4X1 oMcootli 

S= 

[0 0 4 4] tf-^ttffiliJK V-tttHSW^e S C 8 0 
1 0£ffllV aTODcfcplcUTtTofe. tf-^r B 1<E>ffi>Jv 40 

£31$. -tn-^+lCDtf-^lCfclt-SMw. Mn, Mw/ 
Mn. bf-:5>Sig]±£l¥dSU£:. 

^*->;i/#tt&©>TWj£) 1 3 C-N M R 
ic.fcytf'jv-tt^lB't'icfcit-s 1, 0 oo*-*>3 
>ty<D^f i ;u«-«a*s'JSL,fe. act* a**? (») 

ttUL a m b d a 5 0 0 S!&lBStti!ag§ (' H : 5 0 
0MHz) SrfflOfc. SStlslSn 7j~3 7jIh](CT;M;£L 

(2 9. 9 7 p pm) £fflO£:„ tgl OmmOrfrfifi© 50 
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NMR^iJ^53l^^^e*IC. UW2 5 0~4 0 Omg 
£SlftMiKXft (*) ttimiBo-v*P;U^>-e> : I 
S O T E C^M^>M>- d 6 = 5 : 1 (ttUtt) 
#I3m I SAtl, 1 2 0lCICTin?&, IS)— 

JSI*. -rb^lC^HtiSTlJ 1 4 1 *t N M R -Hg§l<!:HS*;tf 
-f K [ I 3 „ 13 2I~ 1 3 3MlCitCTtre>o 1, 0 
0 0*-#>afcU©>^U»*ttI4. 5~45ppm 
©EH(C^n-5i!8»RcDfll^«1ICM-r-5. > T^ttifc S 
*©>^«<Di»itR (1 9. 9 p pm) <Piltt$£git<fc 

yjwi-^-s. 1 , o o o^-^>^ity<D^*->^ au 

±) ttH&l&li. 3 2. 2 p pmlcaStl-S^^U^ (C6+ 

3) <D»#®g<fcymij-r-s. 

[0 0 4 5] jgig7j& 

*^^lc^S^tt^?Hyji-^7-f >li. mi* (a) -> 

it£®>£. (b) tie-«siC ( i ) T°m2tizm®&m 

<b^#i<!:. 
[0 0 4 6] 
Hb3] 

? 1 



R 4 '^f^R 6 (I) 

[0047] (o (c-i) mm&mik&to* (c-2) 

TJUS-OA^+v-fk^, *5J:0:(C-3) ^&&JHb^ 
1* (A) (B) tSi5UT-ft> 

«*««t*ft*«*6»<n4'>a< 1 1 1 «©<b£ 
m t a»s & u ^ >fi^te«£ ffl i ^xmmt z> z t 

[0 0 4 8] JUT^«S^y*U7-f ><OSIl®(Cffll\* 

(a) ■>» n><>» s?i-;i>ftttt»taEtt?t^t> 
g&&Bjb#& 

tt*wr*Bto**dtfa»ftJHb*tt (a) cmma 

-E-na^jaKD^^p-bXb^A^if e>n 
•s. ^yibT^^v. m-'JOK. i>PA> -^up-e» 

A. /\7=9A&<t'<DiIf£&JS<0;<*Pi:><b^#3£ 

[0 0 4 9] *&HTI2. -tn§ *P-fe>*b 
^©^Tfc. c 2««;*/S:liC i ttfteft?-«*7Jl; 

ttWfio^ ^ p-t wb^^ffiffl-r* c ui\. 
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c 2 ttW£G1-*>* : 7Jl'ti.m'&<D*-$> P-feXb^ji U 
Tli. rac-x^U>-fX (-Y>t^U) v;i/PX<5A 
•/JDUK. rac-X^U>-fX (fh7tKDOf 
-;U) -^azOA^PUH, rac-v^5 1 ;U->UU> 
-fx (2, 3, 5>A 
rac-S»5MI/*>y U>-fX [1- 
(4-7i-;K>7-Jl') ] y;l/3-^Avi'P l JH. 
rac-v>^;U->'J U>-t*^. [1- (2->f;H-7i-JI/ 
-f y^—M ] yJ^-OAy^PU K. rac— I^^U 
yijl/>t'7 {1- [2-***-4- (1-^-7^) -Or 1 10 
—)V\ } y^PZ7Ay^PyK, rac-y>f ^y'J U 
>-fX {1- [2-^^U-4- (2-^-7^U) -Ot 1 - 
M } y^3-9Ay^PUK, rac-5?J*^U->'J U> 
-fx {1- [2->tS»U-4- (1-7>MJ;U) 
;U] } y^_9Ay^P'JK. rac-^>7SH>-> 'J U> 
-t'X {1- [2->5 L ;U-4- (9-7>h'J;U) -f 
;U] } y;i/3Z9Ay^PiJH, rac-S^^US' U U> 
-fX {1- [2->^;U-4- (9-7it>MJ^) ^y=r- 
M } y^-7AyfP'JK, rac-^yf L ^->'JU'> 
-fX {1- [2->5^-4- (o-fPP7iiW -O^— 20 
;U] } y;P3-7Ay^P'JK. rac-v^^;U-> 'J U> 
-If* {1- [2->^-4- (^>^7J^Q7iz;i,) -< 
>T—J\,] } y^-^Ay^PU ^. rac-v>^U-> 
UU>-fX [1- (2-l?;H-7i=JH'>7-^) ] 
•^z'JAy^P 'J h\ rac-v^^U->U;U-t'* {1 
- [2-X^Jl,-4- -f>^—M } iHVzi — 

OAv^P'JK. rac-v^f^Pv'U U->-f X {1- [2- 
X^U-4- (9-7it>h'^l') •< >^=— ;H } y^3 
-vAyfPUK. rac-v^^U->U U>-fX [1- (2 
-n-7P tJH-7i-;K>f-;H ] ^3=9Ay 30 
^P'JH. rac-v.*5MI/->'J U>-fX {1- [2-n-^n 
f;U-4- (1-^-7^1/) ■Ox-Jl'] } •JA^ — 0Ai> 
fP'JK. rac-v>^U*>U U>-fX {1- [2-n-^P 

e;u-4- (9-7it>h'JW -o-T— ;H } 

5Ax*PU K&<t*£#£LO#J<!:UT*i*(:f£>*l-S. 
[0 0 5 0] c 1 *tf*£*-f£*^fc«jia>;**P-tr 

>ft**tUTI4. X^U> [2->^JU-4- (9-7it 

>hi»;u) -Wsf—M (9-7;u5j-u_;u) swa 

x^Av^P'J K. x^U> K-y^VU^- (9-7it 
>MJ;W -W >-?-;H (2, 7-$»^lHH7iU*U 40 

yJ^yAyfP'JH. ^Wy'Jl/> (9- 
yj^u—M (3-t-^;u->^P^>^> ? x-;u) 5*;U 

-M !3-t-7'fAy^a^>^yi-;W v;u=ix^A 

[0 0 5 1 ] £it> &3R£Sl©>*P-fe>fb^B!l<7>*T 
U<fiEffl$n-5.^^P-t><k^<!:UTIi. 

>^;1/- 77 5 ->^p^>^> ? x-;u) -i, 2-x*>5MJU 50 
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•JJlrH—OA-y^a'J h\ 3 ^ JITS. V) Ifh 
^>^U-r7 5 w<y* yi-W -1, 2-x^ >v-f 

;u5 l ^>v^pu h\ (^w; K) if h7>f;i/- 

n s -yf p^>^yxr;W -1, 2-x^ >v-f;u>MUp 
-vAyyDUH. (JtfA7S K) b9*9-J^-V* 
->i>P^>^yIZJH -1, 2-X*>iy.<Ol^ 
P'Jh\ (if^S H) (f b^J-T-Jb-n'-is&al 
>^>?X-;U) -1, 2-I^>y-f;kyJI/3ZvAyi7Q 
U (x^;l/7~ K) (xh^>^l- 77 5 ->^p^> 
^>5x-^) -1, 2-x t S>>'v-r;U3 1 *>>^PU K> 
(g!3*B:7'3 1 ;U7* K) 5»5\/U (Th7>f;k)j s - 
■>^n^>^yi-W •>7>f4'>y^P l J h\ (35 

a vX - >5> v^U 3-5AyO 

CC>y;i-75K) (fh^fJH'-y^ 
D^>^yir;K is^V^frV-sZU 'J (7i- 

;u*X7-f K) y>f^ (jh7>fJi-ii ! -yi'P'« 
y^yl_;K y7>yil'PP'7Ay'v> -I^Ute <h* . 
[0 0 5 2] $e>lCfi£3tt^aj<D^^P-feWk^05/«E^ 

-c»su<ffiffl$ti«>^p-fe>^ie5iUTii, s& 

->^p^>^v?x-;US$:2<iWb, C»21©t^y 
^7 P vX^US^ag<f $tlTl^«Sl^y ^ P-t >"fb 

^%t>^(f e.n-5. miifx o? i ju->^p^>^> 5 

l-JU) y'^zvAyd'PUK, fx 
P^>^vx-;i/) y;i/3-9Ay^PU tf* (v 5 
>f;k/^P^>^yi-M yJl/3-7Ai h*->^ 
P'JK. t'X (vf>5 L ;U->^P^>^> ! x-;U) >MU=i 
_7Af7 (hU7^P>^>x;U7t^±h) . t'X 

(x^;u->^p > <>^> f x-;u) ^pn-^Av^^p U 
H, fx (^p^u->^p^>^iyx-;u) v?;U3-r? 
Av^P'JK, fx (>3 1 ;i/7'Pe;k>i>P'<y^yl 
y^az-JAy^P'JH, fX (7*^U->^P^ 
>^yizW v;Up-r>Av^P U fX (*?-)l> 
y^A^-P WO* y^-^Ayi'PU 
H. fx (^^U^5 L ;u->^p^>^v ; x-;i/) vJ/ua 
r:SAfX (h'J7;l/*P>*>7xM7-h) \ fX 

( h 'J > 5=->U->^ p ^ >^ yi-W v;un - ^7 A -^^ 
piJK, fX (xh^>5 L ^v^P^>^v ? X-JU) V 
WZyAy^P'J fx (^^/fAyfD^y 
^yi-;W >t;i/zi-r>Av^P'J K. fx (^*->;u 

->^P^>^>?XX;U) y>3Z9Ayd'P l J H« fX 

A-y'fPU H35<t*. 
[0 0 5 3] ±iE>^P-t>^b^03 t t 3 TJ:y»^ Ul\ 
■fb^1*lli. Ity^P^>^yi-MS 1 <10*WT 
5/^PtWt^T*y> ^icf^^^^i^Jlif 
Slftyf P^>^yi-;H$ 1 1©W*^#P 
•bWb^^^e.lc^^Uix,, c<DJ:r»^:g^®^ 

«9 (A) (i. 1 a*J*T*fc(i2aJU±Jfl*^t>1i-Tffl 



( 10. 

17 

[0 0 5 4] (B) a»fe«fe^tt 
*\s7 4 >n-£;MieiZB&t2>m®&fK<te;® (B) 

[0 0 5 5] 

Kb4] 

"A" I 

R-'-^Y^R* - (I) 10 

i, ° 5 J "1 

[0 0 5 6] N MI4, — SStf)lCl4&fllUT 

0-5Z£:£;F-fJ&<. :£S!IBICi>l*TI4fiE(ft UTOTt> L 
TOfc<Tfc<fcU. ) 

— *SC ( I ) «K MI4JS»lilgl4 3:;tl4 5jK<OiIf£&JI 
HHF€;i<U fttttfilcte? 1 *^ s»jU3=9A. /\7x 
■7 A. A^vSA. ^*:t\ *>*JUEi:£TftV. 

u < itmmmm 4 KeMmt u . m&mz\*?-* 

>5;Uzi-^AT«)-5= 20 
[0 0 5 7] mli. 1 ~2C0SHSi£;kU #£K 142 

*ttfi<]icii>^u, xg^k n-^ptJk -rv^ptf 

;k n-^Tk -fV^f*, sec-77>Jk tert-y^ 
Jk n-'Of^k tert-T'SJk T. 2-^>5=-JU^P bf 
Jk -fV7SJk l-^^k^^k 

2->5 L -»U7'5 : -;k ^"O^k n-'v+vJk 1. 3-5» 
f^kT^k 3, 3-5^>^U^;k n-'s^^k 1-x?- 
JU'OTv/k 1-^^l"N*->;k n-**3\>k 1,5-v 5 ^ 

?-;u^*->;k 2-x^7V\*->;k \-*5-fr"--?f-)W 30 

tert-tf^^k n-y ~;U. n-7=->Jk n-C»'Tx;k n 
-K^vJk n-h'JxvJk n-T h^T^Jk r\-^>-$> 
T^vJk n-N+-y-T"->;k n-^^r->;k d-^^t 1 
•>Mi:OKllS?ai ~3 0 <D8iflAfilK^7jc^S ; -> 
^P^PtfJk y^P7?-;k ->^P^>f;k >^P 

"\*->/k 2-^5 L ;i/->^p^*->;k 2, 2— »^-;i<->^ 

P'N+vJk 2, e-y^f^y^a^+y^k 2, 2, 6, 6-T" 
h7>?Jk>^Q^->;k 7yv>fjk ->^P^P 
tf7k;*3Mk yfP^M^k v^n^T-ik*^ 
Jk ->^P'N*->;k^5 i ;UJS:<h'om^ll7-Sa3~3 00 40 

[0 0 5 8] R'liCHjR' TS$n-5BaflSKt)b<li 

T*-5C<±:/)<»*L/<, CH 2 R' T-SS+l-SBiBA^t) 
L, < I48l5f J£gHb7kl!lgT£ 5 v«t U I \„ ± 

IE R' l4fliJ»&*7tl48§1S8i@Hb7k§iigT<J& V . ftfctt 
lci4. fl&ffjt^k x^;k n-^Pt^k -fV^Pt: 
;k n-y^;k 'fV/'fJk n-^> 

^k ^"O^k n-^+->7k n-^^Jk 1-x?- 50 
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;k"<>3Mk n-^-^^k n-y— ;k n-r->;k n-0> 
^->;k n-K5*->./k n-h'J-^^k n-T- h^5*->./k 
n-'O^'fyJk n-'N+l7-T : ->;k n-'N"y*^T : -> < /l/75<!f 
©KM?!* 1-29 (DB§Jfti£gHb7jciiig ; P 7*D 

e;k v^p^jk ->^p^>^;k ->^p^+->;k 
/iiiomm^^. 3-29 roBi^«t{b7k^S75^if e,n 

5. Cft£<77*T. R' li^^^»1~1 7Wil^ 
(DSIB*«lK<b7K*S-C* £ C <!: U l\ 
[0 0 5 9] *7t, ±ENBR^i:tl*-r 

UTI4, i/trnzfatZJU, i/ZUZff-fr. ->^P^>5=- 
Jk v'^P's+vJk 2-/W->^P^->Jk 2, 2-v 
7i? 1 ;k>^P'\*v'Jk 2, 6-v>^;i<->^P^+v7-k, 
2, 2,6, 6-5 L h^y^7k->^P^+->;k 7^v>^k7S 

£#t&g u< *if -><7 p^+->7U7)ij: y »* u 

[0 0 6 0] R'~ R 5 I4. 51MC|b)— TtSfi^TOT 

t>J:<. ^b7k^S. 7k^^. ^b7jc^SJfe->U7-u 

f. ^b7k^S<hUTM<*fl*)(cii. y-5^k x5Mk n- 
yabk 'fV^OtJk n-^T-k -fy^fA. sec- 
T^k tert-T^k n-^+->;k^<!: 
©^SJS^Sf^ 1-30, <U*L<I41~20 ©iS^tt 
*fcli^i«tt077-U+7kS ; lf-7k 7'J;k -fV^P 
s<-)\,tiii0>Wim.m=f-mtfi2~Z 0. »SU<I4 2~2 
0^iliStt*7t(i^««O77-k->---'k» ; x^-;k ^ 

nji)\,¥)\,is.am.m.mL=f-'®Ltfi 2-30, »su<ii2~ 

2 0roilia : R^7cl4«-ii*tt<7)77k+-;kS ; ->^P^P 

e;k ->^p^^u. •/^D'om ->*P'\*-> 
;k T^vv^kTSt'ro^^n^^s-a 0. JT^u 

<IJ3~2 0 CO^iafPK'fbTk^a ; y^O^^yl 

3 oo^«^iaifaM<b7K^IS ; 7i_;k ^O-^k ^~ 

t7x— 'J;k ^-7i-Uik 7it>h'J 
7"k. 7> hy;U7S<i:(DJ^^Il^*<6~3 0, #£K 
146-2 0(777 y-7-kS ; h'J;k iso-^P tf;U7x — 

t-7f^7i- ->k y>f^7i-;k vT-t-T"^ 
7-k 7 x -;k£: «h'<77 7)\,*)\,W.W7 'J -7-kS>5: <h' 75^lf £ 

ns. 

[0 0 6 1 ] ±!2K^b7K^SI4, Tk^IS^AVNP'T'yT- 

s^^nTl^T^)<fc<. 7k^n ; ?-*</\ p y >t-b& $ n 

7tK<b7jc^iei:UTI4v «/ttfh'J7MP/f;k ^ 
y^7^P7i-Jk ^aayji—Ji'Uiiom.mw^ 

SI -3 0. U<I41 -2 OCAP^WbSft*! 

^fc. ±IEgHb7}ciiigl4. momitJk 
SSTgft3nxUTt)<t<, ^Xlf'OvT-k 7 5^ 
7it*ro7 U -7-kSg^7;U+;US75:i:^lf t>tl-5. 
[0 0 6 2] Ctie>©7^, ^lO^k X^;k n-^ 
Pbf;U. -fV^ntMk n-y^T^k 'fVT'^k sec-7 
^;k t-^^k **"C>^;k n-'\+->7-U«:<i:©K^ 



( 11 

19 

1^1-3 0, U<l* 1 -2 0 WiSSM*S7tli# 

mjWT)\r*)\rm 7i-;k t'^x-'j 
Jk ^-7izyjk 7it>MJ;k 7>MJJkS:i: 

~3o. »s u cut i~2o <oT)i^)^m^it[tm.mm. 

^Dtl-3 0, »^ U<li1 -2 0(D7^n*->S. m. 
^?»6~3 0, S?SL<(i6~2 0W7'J-;US* 

TciiKiitJSi^&e-s o. »*u<ii6~2 o©7'J- 
□+->s&i'ro^sAn ~5®a^ufeM»7'j-;u 10 

U IV, 

[0 0 6 3] K<t7ksitg&->'j;ug<hUTS<*fl*)icii. 
y^k^'J^k y/^v'J;k h'J.*?Mk>'j;k X 
3Mk>'j;k yl^y'J^k MJlfAy'JJk ^7 

x^u^jkv'jjk MJ7i-;kv'j;k s^^k? 
x— ;k>lUk v^^u-t-^^Uv'J^k i^^^u 

cneo^-eii. >^;u->'J^k v^^->u;k hj 

y^U->U-»k x^-;k>'j;k yif^y'JJk MJx 
^;k>u;k y^f^7i-;k>y;k h'J7i-^> 20 

;k>u;k HJ7i- ;k>u;k y>^7i- ;k>y 

[0 0 6 4] K^WSIi. SflCSHIliF* 1 ~5<I 

g;*h*ik i^y, n-:7P;tf*v\ •<V7'P/H+ 
-X n-:7>*->. -f V7>*-;k tert-y h + ->«:«!:© 
7^a+vl;7i/ + k /f;k7i/+k 2, 6-v 
/f;k7iy + k 2.4 6-h l J^5 L ;i'7iy*k ^-7 30 
h+y^i'CJ'J-a+yl; 7i-JM>*k 7i 

[0 0 6 5] SH^WSIi. g<tMCgiitl!g ; y-£ 1 - 5 <@ 

A v*^k7£y\ yi^7S/. v:7*P bf;UZ = 
A y7f;l/75y, yy^D^^krsy, 7i- 
;k75/, y7i-;k7S/, vh'J;k75/> 5>*7 
f;k75/. y?;k7i^k75yft<!:©75yi;^ 40 

^;k-c = x\ ifM5/. 7"pe;K5;, 

57, 7i-M5y/itV 5/1 ; 7-t h\ N- 
/f;k7th75H. N-^fM>X75Hfi:£07S 
KS ; 7-b h-f 5 ^>X-f 5 h'fc£*<D-r S KS ; - 
hPgfc«t:'a<^l:f£*l-5. 

[0 0 6 6] -f*«7£*»i, ®f lC-f 1 - 

5<i#wr*ST*u> ^jdt-r-s^-^p^iC^^isis 

71-^^7*^- K "Ov-U^k?**- K p- 50 
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*— K MJ-f V:7>;k^>-fe'>;Uk7**-K 

p.»k<>-tf>;*jk:7**-K ^>-9y)^u^yM> 

K 7x— K -^>v;i/^>U7-f 

*-K p-h;kx>7jk:7-f K MJ>5^kO"fe' 
>;Uk37-f*-K ^>*7JM-P'0-fe?>*Jk7.<* 
- \-ts.Z<D*)V7 4 ; ;*5Mk^;i-. x^jk^:* 

?S<h*07Jk*;k^^-S ; 7i-Wt ;*3MI/7x^k 
tt* 1-7^AT*t3:ii<D7 U -7"k^:*8fc<»:#*£tf t> 

[0 0 6 7] R'li. K<b7kiitS£fciiMHb7kiite&-> 

li. *3\fk x5^k n-7"aif;k -< vypbr;k 
^./k «fV^f;k sec-T^Jk tert-T^Jk ^^"^ 
>^;k n-^+v^t'ODJ^Ig^fai -3 0. #£U 

< li i - 2 o ©iliB«*fcli^iiStt<7)7';k*;k« ; ->o 
p^pt;k ->i>p7f;k •>^p / <>^k ->^p^ 

+ -Wk 7^7>f Jkfti'OMI^S 3-30, 4T£ 
U<li3~2 0 (CiSttiaW^b7jc^S ; 7iZjk ^> 

$>;k ^-7^;k t'7i-U;k h 'J 7i- 'jjkfct*© 
^1^6-3 0, #£U<li6~2 oro7-u-;u 
«;*5ct^ Ctie>cOSlC^mJl^1 -3 0, »£U 

< It 1 - 2 0 (D7-;U+;US, Se^^a 6-30, 
U<l*6~2 0<D7U-;US75:<l:OaJfeS*^fc>lcB^ 

[0 0 6 8] R 6 <hUT#£Ul^b7kiiiB&-> l ,Ukg 
iUTIi. pt^U->'J-»k v^^kv-lUk hU^^k 

->u;k x^;u->'j;k yi^k>y;k MJx^;k> 
yjk y7x_^>f^yyjk H)7i-;k>y;k 

y>fJl/7i-Jk> 'J Jk v^^/Vt-T'^Uv' U -»k 

K^7^D7i2ji,) ->'j;kfc<t*#^(f 

t>tt£. *$lC»*U<li, h'J^^k-V'J-'k h 'Jl? 
;U7xx;k y7i-;k)'f;i'y'j;k ^771^-/ 
'J^k y>^7i- ;k^'JJk -^^^ktert-T'^U 
->u;k •✓>5 L ;u (^>^7WD7iz;n ->'j;k;& 

[ 0 0 6 9 ] *^WCIi, R'iUTIi^lC, -fV7"D 
tT;k -CV^^k sec-X^k tert-y^k ^.^"^ 

o©#««7M;H; cne.ro^is«7;k+;ksro7K 

^H^^K^H^SJ 6 - 3 0 . ff$L<l*6~2 0(27" 
U-JHTiiLfcS (>>5;US*i*) ; 7^7>f 
;k y^PT'atJk ->^p^5=--»k ->^p^>^-;u, 
y^P^yMt'CSMfSS-SO, »*U<li 

3 - 2 o om&t&iQ6Ht7mm-e&% c <t#»* u < 

x^-yh'J^i'roK^n^Ste-s o, »^u<(i6 
-2 o©7"j-;us, S^li^b7k^S^->'J;uST& 
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[0 0 7 0] R'~R'li. cne><D5-&£>2flJU±0> 

[0071] xii. 7k^^. /\py>lSf, EHbTklR 

mm^m. -<*o$m&. &m$mm. *vm$ 
^pn^b^^s, T^msmm. vji^-o 10 

At«§. *^IJXX$WS*^U. n tfi 2 JU_L0Di§^ 
li. XT-^£*X-5*g»£>Sfi5lMC|H|— T"t>S)S-pTt\ 

[o o 7 2] yNP-yxg^irUTIi. 7y|, ^Ht. A 
'~R'T0J^Ufct>(D<tP«tf>fc©#^.f£;n£. 

tWicii. >9Mk x^;k 7a£)W 7"^;k ^+-> 
;k *^?Mk y->k K^->;k 7-f =i->;u^:<i:ro7 
Jl>*Am ; v^P^^k v'^P'S+v^k 20 

_jk zyv^^u^-lfcoK^^SJ^a-a o©->^ 

P7;M^U»; t'^Jk T'P^xjk ~>t>0'\*ii—)l> 
tz£<T>7)\,'r— )Vm ; ^>*^k 7i 

-;uXptf;u/«E<i:0D7U-;u7-;i'+;i/« ; 7i_;k h 
u;k y/f^7i=;K h'J>^U7x--»k x^;u 

7i-;k ypbf;k^x-;k t'7i-;k ±7^;k 

>5\>k^-7?-;k 7>h'JJk ^x^M-UU&i'©/' 
2 ooD^b7k^SO^<c< £fc-^>©7j<iii#/\P'5r i >ic 30 

[0 0 7 3] Kift^rgli, iC&IRIgi^* 1 ~ 5 fi 

tttSlTftiJ. »iEt-*^^P^iC<b^SISIi# 

xh + ->. ^P7f?+->. 
df(D7;U3 + ->S ; 7xy+->. >f;k7iy*k 
^5=-;k7xy*->, t7h*yft<!:©7U-P*yl; 
7iZJM h + ->. 7i-JH h*S'fc«i:<D7 ,| J— ./U7 
JUp*->S ; 7-fe h+->S ; *;i/7K-7US/S£A^1f t> 
n*. 40 

[0 0 7 4] -f^S^rSli. SflC^^lJli^l ~ 

*?-)\,Z.)l'7**- K hU7-»U^-P^^>^;U7*^ 

K p-h;kr>>uU7:r*- K hU^^I/'Otf^ 

K p-^p^ko-tf^^:?**- K 'O^^ki-p 
i>a>x)ir7x*- htnL<n*)\,7**- hs ; 
;u*;u7.<*-K 7i-;kx;i'7^^-K 50 
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7UU7-f*— K p-\*)l>JL>X)\s7 4 K 

s ; 7'j-;u5 L *s&<t*a^.f 
[0075] gfR^wsii. »«f ic^m^* 1 ~ 5 fl 

g;-*5^U75y\ y^WSy. yi^7 5/. 
y7ne;l/75/, y7^7Sy, v->^P^+->;U 
7 5y*&<i:<Z>7.>U*Jk7~ y*S ; 7i_;k75y, y7 
i-Jk7 = y, vMJJk7 5y\ yt7^7S/. * 
x-;U7 5 y ti£<DT U -;U7 5 y g£ fcli7;U 

[0 0 7 6] 7fr-7fR#W»li, »^IC7tx-7^H^$:1 ~ 

5««t*iT*u. ^•rs's-rp^iC^b^Ms 

BR, (RliTk^. 7-;U+;US. a^SSrWUTt «fct\ 

7 'J -JUS. -An-r^ai****-*-) ^£*^1ft»n 

R 4 (Rli**. T)l=¥)im. B&S£WUTt><fc07 

u-;us. /NP^»g^€:^-r) si'^if^n^. 

[0 0 7 7] StfC'J 1 ~5<i 

**r*«T»y. &irr-5^pii3Mb^i$£«ii^ 

U>^*«<!:UTai*fl*llcli, ffiJx.tfh'jy 

+ ->;l/^7-r >fti'©h'J7^*M77-f>l ; h 
U7x^U7|N^7-f h'J h'J;U7tv^7-r yftt'ro h 

7|N^.77-<h, 7i- J^xyr^f Vtz£<r>-fo7^-? ? << 

(7|tX7-f KS) ; 7t^^7tx>KS ; 7|v^7^>^S 

[0 0 7 8] /NPy^WStUTSttMlCli, 
PF t> BF,4<!:07yItfI, CIO4* SbCI, 

•f 'N7 i pasic^4*i«istt. ^tpit^ 1 <i 

^<hbTli. MR. S3R. -fT*- 1 ?, U T^^^A^If 

li4 35:(,M^7m^. <fcijff£ L<l±5«:lNU6M«<Ot) 
<D^(ff,n-5. ^P^^b^glS-tUTftftWlC 

Wl-SO, L<li1 ~2 0(D7;U+/l/S, 7 

[0 0 7 9] -7--f^#WS<!:UTft<*fl*llCli, 
xx;u->u;k y7iz;kviJJk h , J>^U->'J-'k 
MJif-Jl'yU^. h'JT'Ptf^x'J^k h'J->^P^ 
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i^Uft^O^-f *«»7'J-;U«a:£«**(f6n*. [0 0 8 1 ] 

[0 0 8 0] y^z^Atwiiutft^Cli. BU [ft; 5 3 




[0 0 8 2] 



[ft 6 3 



29 



MeO 



"Hexyl 
^^'B, MeO 




16 ) 



ZrCI 2 



!f#^2 002-105132 
30 





"Nonyl 



ZxCU 




"pecyl "Undecyl ^odecyl "^ctadecyl 

1~* j£>* f N ~>" 



MeO *Bu Mei 




MeO" 



MeO' 



MeO' 




[0 0 8 5] 



Mb 9] 




[0 0 8 6] 



Htl 0] 



( 18 ) 



MeO' 




^2 0 0 2- 1 0 5 1 3 2 
34 



2 
Ph 



MeO" 



Me 
O 



"ipecyl 'Yndecyl "podecyl 

jXpr xpr jpr 



2 




n <pctadecyl 



Ph 



9 9^ 






Me 2 N 




M02N 




ZrCU 



"tpctadecyi 




Me 2 N 




[0 0 8 7] 



lit 1 1 ] 



( 19 ) 
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[0 0 8 8] fcfc, ±820^*, Meii*?-)l>m&. E 
t lix^g£. n P r (in-y P tf;US£. i P r li-f V 
bfJUS*. n B u ttn-^f ;US«. t B u tit-Z/fMU 
g£. nPentyllin-'O^USS:, nHexyllin-'\*->./U 
g«\ nHeptyllin-^^US*. nOcty llin-*^-^ 
nNonyllin-/— nDecyllin-^-WUS^. 
nUndecy I lin- 1 ? i'T^US*, nDodecy I (in- Kt^US 
£\ nOctadecyllin-^^v^S*. Phli7x— 

[00 8 9] *^±IB©«fcp^k^lCfctNT. 

tt<9&8ICf^&*£:iIf£&Jl<b£'8!l£fflOS C t *>T 
#■5. C<DJ:?JS:iiiIiE-flS3£ (I) T3t$*l-5il£&S 

<b^i& (b> rotaig^j&ii. tsicpgssnsc: 
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[0 0 9 0] BUlH-fiSiC ( I ) T«**l*W*ft 

rie<a?-miiH*j iu?. ) (i. -y-'J^UT^fc: 

* .-ffc^a*. SR" -NH.OKI tt75>Mb6tt (R 1 
40 l4«f»E-«* (I) lCte(t*S«iPJCT**. ) . m 

[0091] *rps*«xb^**»aics8 

50 [0 0 9 2] Ett?ffiW1t:€dAr«ni. LT. 
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;*ic. c^LT^e.n/tise^gtiigtti:. mx„ 

(Mfc<fctfXli. ±!H-f&5C (I) ^WMtScfc^XiPJ 
tt3&fflMb^!l<!:K£<*t»--5C<!:T, -5gf2£S 
[0 0 9 31 ft^Wlcli. ^cUfcEtt^itaiBttfcjgiK 10 

K^^miSL/fe^ ^iApy>tt. ±m7)\>*Mt 

4^©&Jl<b^5<!:<£STTil^U -7 8'C«:t\UM 

a. t> u < iiak*#TT, & 1 ~ 4 8 H#Bsai#-r * 0 

Ti^Tfcx— 5r;k Th7b HP77> (TH 
F ) ifOtHiSfiL hJUxv^^K^X^iSJKTS^^ff 

•>A*. *iSHb^HJ£A^<D:7-MJ£Aigl|<E,&jgjg 20 
[0 0 9 4] Sfc. -ft^CDttftlCcfcoTli. 7i</ + 

CtfcT't*. S€>IC ^fiEL/i^^JI<b^1*I^O# 
T^-So 0lJAI^R , ~R e WO'Tn^7k^)S : ?-T 

^a^s^^A-rsci^T^s., 30 

[0 0 9 5] CWJcplCLT^to+lfcS^aifb^ 

(b> 1$. msntrr. wt^m^Jim^mM^it 

«<b^» (B) It. 1 «JtM4T'£7cli2«Ja±j§*^*} 

(C-1) »&&JHb^ 

WfiS&JUb^Kl (C-1) <t LT. ftftMICIiTISOD.fc 5 & 

i . 2 # mi 2, i 3fii©*^«^ 

IfttffflO'&n-S. 40 
[0 0 9 6] 

(C-1 a) — f&iC R'.AI (ORb), H P X. 
(it*, R'fc<fctf R"li. SIMCp)— TfcgfcoTOT 
fc«fc<. K^^aAM-l 5. »$L<(i 1 -4CDK 
■fb7k^S*jFU. Xli/NP^JIsi^^U mliO<m 
^3, nliO^nO, pli0^p<3. qli0^q< 
3©»T*U, *>Om+n + p + q = 3T«4. ) TS 

sna^rB^us-^Afl^i. 

[0 0 9 7] (C-1 b) M* A I R\ 

(xC*, M'liL i, n a&rtUKZmi,. R'ltmm^. 50 
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^&*f1~1 5. »*L<li1 ~4<7)gHb7kiltg£j J T 
"To ) T'«Sn«iiSSl JS&B^JUS^Ai© 

(C-1 c) -fl&5t R* R 1 M 3 

(it*. R , t3J;tXR b fi. 5lMCp]-Tt)S75oTOT 
K^H^SM* 1 ~ 1 5. »SU<li1~4©J^ 
<b7kfiig£^U M'liMg. Zn3ifcl±Cdt* 
-5. ) T*£*X-5E»iiiS§2 8i£*:li3S1 2St^SO>J 
7)l>*Mt£Vl. 

[0 0 9 8] HtllHIC-lallCJl-r-SW^lT/US-^A^ 
^iLTIi. ;*©£5/«£<b^7i<h*£l?J^T£-S. 
— R". A I (OR") 3 -. 

(xt*>. R'&.fcUCR'l*. SlMCi^l-TfcgfcoTOT 
KsgBjVH&T* 1 ~ 1 5. »^L<(i1 -4(0^ 
■fb7kfitS£jFU mfjff* U<li1. 5^m^3(7)aT? 

-0SiC R\ A I X,-. 

(5ei>. r' li&jwiwifca* i ~ i 5, #£u<i*i~ 

4(DK-fb7k*S*7FU. Xli/AP^I^^U m(4 
ff$U<liO<m<3Tftl.. ) T-SSttSW&T^S 

-flSSC R*. A I H 3 -. 

R'aKXBI^ttKl ~1 5, jff£L<li1~ 
4<7)^b7lc^S«:^U. m|i»SL<(*2^m<3T* 
■5. ) TS£*X-5 : &«S7;U£^A<fb&'&K 
— «SC R\ A I (OR 1 ) „ X. 
(it*, R*;fc<fctf R"li, HlMCl3l-T*t>g£-3TUT 
KlU?aU*1~1 5. #£L<li1 ~4<D#t 
^KSS^^U. Xli/NP^DR^^U m|i0<m 
^3. nliOSn<3, q li 0 ^ q < 3 CDgilT £> U , *^ 
^m+n+q = 3T*5. ) T^Sn-SW^TyUS 
A-fb^-4^. 

[0 0 9 9] (C-1a)lCJl-f-5W&7;US-£A<b^l<!: 
UT<fc Uft<*fi<J(C(± h U ^f-A7A5. — 0A. b 'Jlf 

9A> h u^>^U7;u5-oa. hj'x 

+ ->;U7JU5-0A, hU^^^UT^US^^A. h'J 

A; h'J-TV^P ejU7^5^:^A, h'J-fV^^Uy 
;U5^^A. h'Jsec-^"^77U5-^A, h'J tert- 
^JI/7;U5-C7A. h'J2-^5 L ;i/7"5 1 ;i'7;U5-0 
A, h'JS-^^U^JUT^S-^A, h'J2->5 L ;l'^ 
>5 L 7b7;U5 -C>A. h U3->5 L JU'<>5 1 J ;U7;U5-C7 
A. h l J4->f L ;U^>^U7;U5^^A, h'J2-^? 1 /U 
'\*->JU7>»b5-0A. h >J3-^5 1 ;u^*->;u7;u5 — 
■5A. hU2-x5 i ;U'\*->^7;U5z: , 5A^:<!:<0 h'J^ 

ttiH7;P4-;i/7;u5— -5A ; h'J->>7P^+->;u7;u5 

-^A, h'J->^P*^5 1 ;U7^5^^A^:t*0 h'J-> 
^P7;P+;U7;U5ziOA ; MJ7x-^7;l/i-9 
A. h'J h'J-'U7;U5^'?A7i<i:(Dh'J7 , J-7U7^5 
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-OA ; if^yy^YJl'S.-^A/U h'^-f PUZO 
v7;^U7^5-«5A/W K^-f H ; (i-C 4 H 9 ), 
A I, (C S H, D ) ! (xt*. y, zliiEOSfcT* 

;U7JU5— £A&i;tf> h 'JZ^-^^S-'JA ; 1' 

isFtzEV>7)l*)lT)\,S.— 0A7Jl>=l*->\ i ; S^f 1 
^7^5-^ A> h + -> K> yX^ZM-'JAih 
*->h\ y^f^S-'JA^h+y Kfti'OyJ^ 10 
+JU7;U5^-?A7;U3 + -> H ; X5^U7;U5 ~ 9 At 
^ih+yH, ^;U7;l/5-^A-b^*^h*->H 
&<i:«)7;u+;u7;u5-'?A-ir^*7;i/a+->K ; R' 
2 . s a i (or'i, snch'T'^^n-aJF^fiE^w-rsas 

^MIC7;U3 + ->'fb$nfc7^+^7;l/5^.'5A ; yl 
W7M-OA7iy + y K. ylf^^S-^A 

(2, 6-y-t-7f ;M-/f^7iy +•> K) . X?^U7 
J\,S-0 AM.7, (2,6->'-t-7'? : ;H-^f;l'7i/*y 
K) > 5>-f V^;i/7JU5 — 9A (2, 6-v-t-7^U-4- 
/f;l/7i/+yh') . -fV7'?^7;i'i-7Afcf7, 20 

(2, 6-y-t-7f;H-/f^7i;*yH) tH£(T>i>7 
;U*;U7;U5— 7A7'J-P+yF ; v>^^U7^5 — 
■7A*P'JK, ylfJl'JJl'S-^AyPUK. 
;U7;U5 — 7AfDU 'JJLj-frTfrS. — QAT'P 5 
y-fV7"fJl'7A5-fAfpiJ Hft<h'Oy7M 
;U7;U5 — ■?A/\7-f K ; X^-Z^US — A-fe**£ 
P'JK. 7'^l'7M-7At7,*fPUK, X3MU7 
;U£-0A-b7.+yP5 K^Ci:<D7^+;U7^5— ^A 
-trX*/N7'f K ; if^Jl'S-^Ay^P'J K. :?P 
tf;U7^U5-^Av>>P'J h\ 75-)\r71VS.—*>A*S7 30 
P5 h'«: < »:<D7 J »l'*>U7;U5^^Av/\^-f Kfei'cDgP 
^fl*HC/\pyWb$nfe7;U+;i'7;i'5-'?A ; ylf 
,/l/7;U5-'7At HU v^^7;U5-C7At K'J 
HS<t'Oy7^7;i'5-7Att <l J h* ; x*-;U7JU 
S-9Ayt K'J h\ ^aHJU7JUS.—0 A-^fc KU K 
at'07A.*^7^5-5Ayt K 'J K^i'-^CDffecOgP 
»fl*)lC7k^bStX^:7;U+-'U7;U5- , 7A ; X^;U7JU 
= --7AX h + -><7P 'J K. 7"f;b7^5-7A7' 
->£P'J h\ x^U7;U5-f7Ax h+yT'PS 

wgp«-a<iic7;ua+-Mkfc«t^/\P'7 1 >^nfc7;u* 40 

[0 1 00] £fc(C-1a)IC*imT3<b^!lt>teffl-f-5C 

t^-es, «ijx.(ig^ ; ?-*^LT2Ja±<D7;i'5^ 1 ? 

A^^^LfcW®7>U5--7A^ie3S:^lf-5C 
tAiT-^-S. Cl©J;?fc4b^<hUTft#A*]ICI±, (C 
i Hi]; A I N (C, H s ) A I (C 2 H 5 h /«£<h'S:^lf 5 C 

StliE(C-1b)lcJl-rs<b^<hUTIi. L i 
A I (C, H 5 ) 4 , L i A I (C, H, 5 ) 4 tt <!:£5*(f S C £ 

[01 on ^fc-eoteicfc. (c-D^^a^b^i so 
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UTIi. >5-;UU5"5A, if^'J^OA, 7P tMI/'J 
^9A. ^/UU^A, ^^UV^v^A^PS 
K. ^?;R^yOAyPiJK. lf^7n->9A 
7P5 x^;i/^^->r7A^p U K. yp^?^ 
^->7A7P5H. 7*PW?nyvAyPiJK> 7" 
f;Rny7A7P5 7"fJRny7AyPy 
h\ v^^MI/V^v^A. ylf^^yvA, 
^5^1/ V ^y7A, y^X 3^U V -> 0 Aft £' Z 

[0 10 2] *fcM^rt-r±iEW«l7;U5-'7A^ 

%#JBj*Sft-5«fc3#:<b^«!U ffiJ^(«</\py><b7^5 

-9Ai7MA l Jf7AiOll^t 1 *fcli/\Py> 
4b7;US = S A <h 7)VW*#*'>Q AiKDl&^itte £ 
£«ffl-f-5C<!:t>T-£-5. (C-D^a^S-fb^tl©^ 

6 (c-i) ^m±m<t^mt. 1 »m*TS,ttt 2 am± 
[0103] (c-2) mm7Ji^s.-OA^=¥'>it^m 

m&TJl>S,-OA**->it£y)[C-2)te. Vt^UKDT 
;U5/+-y->T*oT i t)ct<. ^Hf2-7 8 6 8 

7 ^HCWSSftTU* «fc 3 fc'O-fef >7Fi§tt©W«S 
7;u5-£A:**:Wb^T-*oTfc=fci.\, ftjfc&fciw 
7-»U5y+-y>li, «"Jx.liTI5©J:5^:73;i1c«fcoTtS 

( 1 ) i»*7K*# : S^--&<b^*>tlit^ B B B 7)c4^Wt-€. 

jg*s> mx-umt^if^oA^m. mmimm. 

9itkS7;U5-^A7K»^. *B^v*vujMD11j. ^blg 
1 -b U C A7Kffl#l^<*:OK^b7k^<t!gS>ffi<c. h 'J 7 
JV*J\,7 J\>S-0 AUZomVkT J\s5i-0 Ait-SWi&m 

anux. flft^7K*7t(«tigii7k<i:W«S7;u5='5A^!Ki 

££5JCf;<*t»--57j;£. 

(2) ^>-tr>\ hJUx>, x^ux-^k ^h^t 
KP7^>fe<!:ro}K<*^T. h'J7;U+/l/7;U5-^A 

fe<tfO««t7;U5-C»A^#llCil J *7K. 7K^^li7K^ 

M*f^ffli*1±-57i;*. 

(3) ^*>, ^>Hf>. h^x>^t*0D«<*;itJ-<?h l J 
7 7U+;U 7 ;U 5 = ■? A ft <t' C0*«8 7 Jl> S. - 0 Ai\L^>® 
IC, y^fJl/^X^/K, ^^^U^X^+^Kfti* 
CD*^^Xi$<b%*S^«* 1+S7f;i. 

[0104] ^7;^y**>it 

Ht#Stf UttxtU. «*/tle]iR$n/i:±iE077U5y 
*V-><Dmmfr*%m2ilti*itiB.!ZG1&7Jl'S.- 0 Ait 

^*^auTHt*u^, jgjKicsj§»S7ii«t7;u5 

$:l@t!j-r-5ISilCffll\6.n*««g7^5^'5 Alt^Wt U 
T*ttfi*MCli. OTIE(C-la) lcMr-5*«S7^5^^A<b 

<t uxeijT* ufc t o <t mmoGmYJi'S. - o A<t& 

[0 10 5] cne.075. \-'J7J^J\.7J\^S.-0 
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41 



A. h l Jy^P7M^7Jl'5- , 5AWSL<. hU 
*3-)V7)VS.-0Jx&ft[ztttL LO. ±12tf><fce>& : fr& 

t^s-sa^^u*. i rci* 2 aa±*i* 

jSJSItL-TIi, "<>-t>>\ h;l/X>\ +->U>. 
X v>>fc<h*<Z>3?SgS@Hb7jtiit ; 

rii-s* KfA>. ^-y-T 1 

^>*>fc<b*<7)fl|JI&K4b7k« ; #V'J iT». H» 10 
•5. SSCxTVUx— yjk T'h^fc HB77>6^ 

^ ic5f mmmfam s * (iiMi)*«£6Hb7)cs?t## £ u t ^ 
[0106] s.rz'O-vy^E&n&mTJi'SL^o&x 

*i/it£im*. 6 OtO^-bfXCjSftrT-SA I f&fttfi 
A IISmftSTSiSM 0%1UT, »SU<(i5%JUT. 
4#lC»SU<l4 2%lUTTfe-5 ! b(D. "fTS*?^ ^>if 20 
> lC*t UT*;§14£ fcliitiStfe T£> 5 £ U t V 

(II) T-S$n-5/Kn>S:^A,7 k cW«l7>IU5-'5A^-+ 
-><b£tt£^(f -5 CitT$5. 
[0 10 7] 
[fcl 2] 

-.11 p10 „n 



\|_ 0 — B— O— Al' 



(II) 



/ 
Jt1 



V 
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[01 08] SC«K R 1 0 liKHtDiiTISt 1-10 <D@Hb7jt 

<. /\ny>*T. KIS^SI-I 0©@l 

<b7jc^S*^-T, «5iE-flSiC (II) Ta$tl*7KP>$ 

^£w&7;us=9A**-><fb^jii. TiE-ass* 
(no -cm$ti^7ju^j^a>miimm7JU^-o 

- 8 0 t;~SSCDiSgT 1 2 4 B^KJfcS 1±-5 C <t 

[0 10 9] R"-B-[OH], -(III) 40 

(St*. R"liwFie<»:lB]i;8*^. ) 

miis-flSiC (iii) -em$nz>T)\,*j\,7ta>&<Dm<* 

KifcfcOtLTIi. jt?JU7Kn>K. x^u*P>». 
*'p>SL -fym#p>i. n-'\*->yU*p>BL 

->*P'\*x./M*P>K. 7i-MD>IS> 3, 5-v7 
JU^PjKp^K. ^>^7WD7iZ </I/tKP>K, 3, 
5-t'* (h^MQ/^) 7 xX/Utfp 
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-)\,7\tn>m. ^>^7MP7i-WP>S)5<!!fJ 

[0 1 1 0] C(D«fc5fc;r;l<*;U7KP>&<!:5JCS£l*-5 
7)V 5 - £ A t. L T ft ttU*J (C li, b5IE (C-1 a) 

fiWIUDWiT^US Alb^lfc* £tf * C <t *<Tt -So 

7)^)17)VS-^ A##£ L< v 4#IC h u >^ii»r;u 
MJx^/UZ^Sx^A. KU-fV^;U7 
JUS. x9A0f&£LH. Ctl6>li1 ffi*l*T*fel±2« 

[0 111] ±%i<D£?ti[C-2)&m7)lSi-VA** 
(C-3) m&&m<t&V)£lx.fclsT'(*>tt&BtfLi-Z><t 



■aaait** (a) «&us»ftj»b«tt (b) ts. 

JELT-f *>**«}ER!c-r-5^!K)(C-3) (1UT. IV* 
><t-(*>&it£Vll £^?. ) <hLTIi, «Hf 1 - 
5 0 1 9 5 O^&Sg. ^Hf 1 - 5 0 2 0 3 6^$B. 

3-1 79005 mkm, &mw- 3-1 7900 

6^&$g, <mmW-3-2 0 7 7 0 3^«. 3 - 

2 0 7 7 0 4^-iiffi. USP-5321 1 0 6 ^fS.£ IZ 

ic. ^x-ptKU it^Vits «t tf-f V 7t? u -fb^ tfifsc 

[0 112] S^Mlcli. ;u^f^Ki:UTIi, BR 

3 (Rli. 7y*. MJ7)WP/fMa 
<b* (DiM^W U T I ^T t> <fc t ^ "7 1 -^1* li 7 m 

) -C»Stl*ft:61fc«»*lf6ti, ffiJxlih'J7 
;u*p*p>, hU7i- ;UtKpx h'JX (4-^;u* 
P7i-JW tKpX h'JX (3, S-i^^J^P^x — 
;U) **P>, h'JT?. (4-7^*P7<5 : -^7x— ;u) tKp 
hy* (^>^7WP7i-W 7t?P>, h'JX 
(p-hU^U) **P>. h'JX (o-h'JJl') tKP>, h'J 
x (3, 5-vy^>U7x-;U) 7KP>/«c<i:«^ife.ns < , 

[oi 1 3] -<*>mtGV>iiVTte. m*.ifTm-f& 
ie (iv) Tii$*i3<b^a^if e»n*. 

[0 114] 

Ubi 3] 



© R 

R W p,13_^© R 1S 

I.. 



(IV) 



[0 115] R ,l iUTIi. H\ ^)1>tH-OA 

>, Tt^/fc-^Aa^X ^PA^mizA 
*^*>» il^fllS:Wr-57xP-fe-'5A*5 i *>^ 
t'A^lf 6>ft3. R"~R ,6 li, 5l^lC|sl-T- ! t>S^Co 
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[0 116] fitJieZ^-^A^^^VibTftftMlC 

mj:/*;u7>*=0a***>. >u (n-^ io 

0AA**> ; N, N-^^^7-'J-^A^^>, N, 
N-vX^UT-'J-^A^J^Ji-y. N, N-2, 4. 6-^>*> 
^UZ-'J-^A^^^fet'cDN, N-v?7;i/*;U7-U 

v->^P-^+->;U7> ; E-^A*^>35:<!:<Dv 

7^+;ut -5 a * t*#3*if e> n-s . 

[0 117] BfllHTtN^Tlx-^A^^tUTmttttfC 

7i-M ***=£A7Jt c *>, MJ (v>^7i 20 
-;U) A*^*>fc£<DhU7y-./MC** 
^OA^^^-^at'^lftotX-i). R"<tUTIi. 
tK-^A*^^. 7>t-'?A*5 i ^->«:<k*^»*U 
<. ^(Ch U7x-^*;U7K-^A*^5j->. N, N-v;* 
U zOA^f^X N, N-vX^UT- U -9A 

[01 i 8] */t-Y^->tt4k^<hUT. h'J7;u+;u 

M&Z^-OAJS. N, N-v7;U+;U7-U-r>A^ 

^-7Aig<tUTfti*6*)lCli. 0>J;tl;f HJx^UZ^ 

-•?A^ (7i-A) TfrOfii, h'J (n-T^U) 7 

.CF 3 



H (OEt 2 ) 2 B— K 




(V) 



[0 1 2 2] (xt«K E tlixf;H4^t„ ) 
tf^Wb^BltUTStttfllCli. mZ-liTfiX^y (1 40 
4) ; bf* CHJ (n-^^U) 7^-0 A) J -Ti^\y 
-K tf* CMJ (n-^^U) T^^E-^AJ t^TJ/KU 
-K tf* CMJ (n-^;U) 7>^E-^A) 
tfU-K tf* (MJ (n-T'^U) T^^OA) Kt* 
7J*U-K If* (MJ (n-7*JI0 7> ; E-VA) ¥ 
7J*PPT f 7J**l'-K t?* (MJ (n-Zff-JU) 7>"E 
—OA] HfA^PnKf*!HL'-hft<!:ffl7z*>c 
«; MJ (n-^^l/) ZV^E-OAkf^ (Kf*MK 
7-fKKfA^l/-h) =JA;Uh&ig (III) . bfx 

CMJ {n-yf-M Ty^-OK) (Kt*?J/WK 50 



>tr7Afh7 (7i-W *>7iPL MJ*5 L JU7'> 
7Af h7 (p-MJ;U) *-7fii. MJ^^UZ:^ 
Z7Arh7 (o-h'JW *-7iii. MJ (n-^^U) 7 

hU7*PeJl-7>E- OA^rh^ (o,p-y>fJI'7i- 
;U) Tl^O^. MJ (n-^JU) 7>i-vAf h7 (m. 
b-5**^U7x=JM *>73ii. MJ (n-^;U) 7>^E 
^OAt" (p-l>ij7;Wn>f^7i-;W ifS 
m. MJ (n-^-'U) 7> ; E-7Afh7 (3, h 'J 
7;^a^^7i-^ h'J (n-^jU) 7 

>t-7Afh7 (o-HJJU) 7ts-7^«i:*^«f^n 

[0 1 1 9] N,N-y7JWI/7- l J-'7A)£<!:LTIft 
MlCli. ffiJ^liN, N-v'^^UT-U-OA^h^ (7i 
-M *Vm. N,N-yX?A7- l J-7ATh7 (7i 
*Vm. N.N-2,4; 6-^>^>^UT-U — 7Ax 

Z^-OAigtLTftttlfllCli. Witli^ (l-^Ptr 
M 7>"E— "5Arh7 (^>^7^*P7i-;l') * 
■7 gi, yyi'OM ; -»l'7> : E- , 7AT (7i- 

[0 1 2 0] 2*>lZ<<*>Wt-£y}t UT. MJ7i- 
M;Kz9Afh7*7 (^>^7WP7i-W 
/KU-K N, N-y^W-U-^Ar b^** 
#7MP7i-;i-) /tv'U- K 7xOt-7Af 

(^y#7MP7iz;i/) tfU-K h'J7xn;U7j 
o A ^ > ^ y x — ;u -> <? p ^ > ^ -^x n;ng<*. 
N, N-ylf^7-U-7A'<>^7i-;l'y^P'<>^ 
yl^ft, TISiC (V) S^li (VI) T«$n-57^ 
O ^b^«3^:i:*^(f -5 C«t t)T^ -5. 

[0121] 

Hbl 4] 




(VI) 



^-T K KttAjKU- h) — y<r)\>m (III) ts.£<r>& 

[0 1 2 3] ajUtf^Wb^Bltl/TSttKHCli. ffiJ^. 
tf4-7JJUAy7-7K7> (14). i.3-^*^/ty^-#5 
>(13), 6, Q-^^^I/At'TJtK^^ (14), K7=7J 
H^-f K-1-7I-A-1, 3->5*;U/NV^-7|x'^>. K 
•7*71 /W K^'T K-1->^U-1. 3-v ; 7j;U/ty*^-7K^>x 

tK^>, 7. 8->>7j;i>/<'7>7 : 7J7K7:'' (13), 2. 7-v 
TJ^AOt'tjtK^V (1 3) . '7>^7J/\'< h'^-< K 
-7, 8-v ? >f 1 ;l'-7, S-v'A^/tOV^TK^^s Ht'tj/n 

K^-f K-11-7«?--/U-2, 7-V7j;U/'?'7>'7 :i 737K7>, 
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h'J (.n-Zf^M 7S^-^A\-ti)V/\f)i^W-Y. 
h'J (n-^JU) 7 Ji )W*V> J rJ3mi'- 
h. h'J TV^E— 9A1-aJUAh'7 f *#U' 

-h, h'J (n-^JU) Z^^AI-hlM^JU-x'J 
Jlr-l-ajU/X^AtfU-K h'J (n-^JU) 7>"E- 
^A^Q^E-l-^^AK^Ttv'U-h. h'J (n-7 - ? 1 
JU) 7>^-0Ab-fi)W<TlJ#l/- h (14). h'J 

(n-y^;U) Z^^AB-Jj^AxJjtfU- h (1 
2) , h'J 7> : E— OAJ-ftJl/^S^ti 

tfU— h (13), h'J (n-^JU) yS^-^AJ.i- 10 
5>*JI//<»>>7 S A#U'- h (12), h'J (n-^^) 
T^t-^AZ, g-vA^/t^^A/KU- h (12). 
h'J (n-7^;i/) 7>t-'JAKfAA'f K^-fK-S- 
9-5>*Jl'A£>7 s a#U- h. h'J (n-T'f 1 
;U) 7> I E-^A'?>T ; A/\-f h*5>-< K-8-Ji^U-7, g- 
SJAJl'/X^ h. h'J (n-^JU) 7>^E- 

OA^i^Jj/W h*^-f K-8-y^l/-7, g-v*UU/\*£ > 
^JjtfU-h, h'J (n-T'^P) 7>t— 9 AO^Jj 
/W h'-8-7U;U-7, g-vA^UA^^A/KU- 

h, h'J (.n-y^M T^-OAS^Jj/W h^-T 20 
h -0- h U * 3^U-> 'J JW, 8-5> A JU/< O >^ A U - 
h, h'J (n-^JU) Z^^— OAO>-rlJ'\<< h^-f 
h-4, 6-^yn J E-7-j3;UA'?>^ : j3/KU'- hJSi'fDT'— 
h'J (n-y^M 7>i-fAt'7 (/:>-/\ 
•f h*5-f h-1, 3-$>AJUA>'*-**L'-h) =l/^UhK« 

(III). h'J (n-^;U) Zi^E^At'X (£>-TA 
/N'T h^-< h-7, 8->>A./UA9>7 :r A*'U'- h) 

(III). h'J (n-y^U) 7^-CAbf^ (■?>T f J3 
/\-f h'^'f h*-7, 8-5>AJI/A«>>? f A7Kl'- h) HAJb 
h&£ (III). h'J in-yf-M 7>=E=-OA\ZX (■> 30 
>7*A/W K5-f h-7, 8-2>AJI//*9>y f A7KU'- h) 
—yT)\,m. (III). h'J (n-^JU) 7>t-OAIf 
X (0>3*A/\-f h^-f h-7, 8-S*AJUSt9>?'A'Kl/ 
-h) (III). h'J (n-^JU) 7>^E-f>Atf 

X (OJ^A/W h'^-f h-7, S-yA^/^/'f*^!/ 
-h) ftMIt (IN), h'J (n-^JU) 7->^E-^Atf 
X V-t/\4 h*^-f h-7, 8-5»*Jlr-7. 8-^AJUA9> 
7*A*U-h) IftMtt (III), h'J in-y^M 7>"E 
—OA\L7, U1-t\4 h^-f h-7, B-S>**Jlr-7, 8-y* 
JU/t3>*A#l'-h) ^DAii (III), h'J (n-7* 40 

zv^-'JAex (h^D^^^/WK^ 
h-7, 8-^*JUA«>>7**#U- h) (II 
I), h'JX Ch'J (n-y^-JU) T^^E-OA) ex ("5 
>5**/\-f K^-T hW-AJU/t^^AtfU-h) 
Aglg (III), Ch'J (n-^JU) zy^-^A) 
bfX WV^A/vf h*7-f K^-AJU/t^V^AtfU- 
h) v>A>SMg (IV) . t'X Ch'J Cn-^JW 7> 
t-C?A) fx (*>5**/W K^-f h'-7-AJUA-5> 
T'AtfU-h) =iAJUhtttt (III), ex Ch'J (n-y 
*JM 7>t-fA) ex /W h'5-f h-7- 50 
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AJU/O^Atfly-h) =y^-JUK* (IV) fcc>:©& 

n * ;u*- ^ > z > <o*«t <t* &m m e. ti -s . 

[0 12 4] "t?n#Ufl:d«Hi. 'J>, 
e>Slin-5 1 «$feli2«lU±©M : ? L ^6^:oTl\*o 

sttfticii. 'j>/\*^-v>K. yjuv//\^-s;>B. t 

U>-*^K, VfrTr/-*ym* ->'J 
3JtiJ7f>^ U^'J^fVK. f^>t'J7T 

>s. yju^y^u^^B, t^'j7 r x>si, m% 
'jy^vK, u>^>^x7 i >B, yjuvy^v^xT 1 
m^>^7>k. y>tu^Mty>i. 'J 

>>si. 'j>t'j7'^>^hAty>i. 

tU7'K^/'^hAty>K, 'J > ; E'J7 r h^>^X 

14. 'JfvA. ^- h'J 9 A, Jj'JOA, ;ue>"5A, -fc 
>"?A, ^'J'J^A, T^y'JA, AJUi'OA. Xh 

[0 12 5] ±E©«fc 5^(0-3)^ *><t<<*>1Ht& 
Vllt. 1 «^ffiT , S^:(i2fllU±li*^-|±Tffll\e>n 
*l/7^ >M^MJSI4, ±ES»ftB<bd1to (A) 
<t, ±ffiS»^S-(k^«! ( B ) <t. (C-1)#«I^S<b^ 
1ft, (C-2)*«7JU5=*A:*-*5Mbfc*a3J:tf (C-3) -C 

*>ft-f *>ttft^m^6»tfn*d^i:< it) i iitf><b 

««B (C) iridic. ^Slcj^CTTIH©J;^«:JB» 

(d) $ffli^cifcrt5. 

[0 12 6] (D) fitt 

(D) 14. JR«*fc(4*«©^«!lT*oT, 

<hUTI4. ^AXSfttt. KWtlttt. tt±, tti±ilt ! tft 

itl/T. *«:S«JICI4S iO,, AI.O,. MgO. Z 
rO. T i O:. B,Oi, CaO. ZnO. BaO. T 

WiLl435«S*fc(4^fiE-lf*^'f h. SiO,-MgO. S 
i 0,-A l,Oi, SiOi-TiO,, Si02-VjO s , 
S i 0,-CrjOi, S iO,-T iC-MgOftt'^Iffl 
tSri)J<Ti5. Ctl&O^t. S iC>2fc<fctf/3; 

[0 1 2 7] fcfc, ±i2j»«8^b4ftl4, 'MOON a ? C 
0 3 , K 2 COj, CaCO>. M g C O, , N a, S O, . 
AI,(SO,),. BaSO*. K N Oj . MglNOs), . 
A I (NO,),. Na,0. K,0. L i 2 OfeHO&iWi 
«. KKlg. JHSI1S, &<b1ftfi£tt£^ : fiUTOTt>gl, 

<tU^K>14«l4S«:-5*<. *^WIC»*U<fflOt>n-l> 
tl<*l4. ftg*<1 0~3 0 0/otm, »SL<I42 0~2 
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'0 0 nmT?$>z>T, ttmffim&5 0~1 0 0 0m 2 / 
g. #£U<I4 1 0 0~7 0 Om'/gOlEHlCfey. 

munmtfio. 3~3. o c m'/groiiicssci^ 

iSOU. ccD«fce>£iH*li, &KlcfttTl 00~l 
OOOt. #£U<I41 5 0~7 0 OtTjSfiSLTfffi 

[0 1 2 8] fc&lgfciailUTIi. MgCI,. Mg B 
r,, MnCI,. M n B r 2 H*<fflt\6>n-S. Sl«S^k 

ICcfcyfattUfc&ICfflOTfcJUV, Tfr^—friS. 10 

izo-Tsmzmm&it® tntamizji^x 

^S&ttgttfb.^li. -f *>&,%&«HlCj:oTtiifi£ 

ttfcCDTifcS. AiS#CDtt±i£ie!ll4^:*>£&ttJgtt,'b 

&14Jit»Hb^!i<tLT(i. ^^©tx^lcPg^-T. AX 
^E^teffl-rSC So 20 

[0 1 2 9] Sfc, tt±, tt±$ZW)$.tt\Z'( 

7>5=- : E>S. CdChl, Cd \imtZ 

T(i. *:*U>, ^t>NK *iiitt±. #-<P*«i 
±. 7P7iX fci/>$*./U5. ^07^7^ h, 0 

^>!fi;^ttJItt^«l<t LTI4. a-ZrlHAsO,], 
•H 2 0. a-ZrlHPOJi, d-Z r (KPOJ, • 3 
H, O. a-T i (HPO,),, a-T i (H A s Oj 2 • H 2 
O. a-SnlHPO.h-HiO, T-ZrlHPO.h, 
T-T i (H PO.Ii, T-T i (NH, POih ■ H, OttZ 

[0 1 3 0] C©«t?ft«i±. «±IM(l*«:I4-f*>* 
^ttg«<b^li. 7jc|gEA;iTj|iJSUfe¥g 2 0 AJU 
±C0iH?L§««<0. 1 c c/glU±(D i t>roA<»^ U<v 
0. 3~5 c c/g<E>fc©#4$l;:»3;L,lV, CCT', $0 40 

U. $ffl?L¥& 2 0 ~ 3 x 1 0 4 AroieHlcoi%Ta'JS$ 

[01311*12 0 AJU±cD$ffl?L§«;&*0. 1 c c / 
g «fc U/Jx 5 Ofc CD £*§<*<!: UTfflOfciI^ICI4> .gul 
^;g14*^6.tllc<0<i(6]Ai*-5. *fi±. tti±S£^lC 

$-5. 50 
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[01 3 2] <b^i&3I£UTSttfl*]i;:ii. &i&m. tjv 
K Fe, Mg7i£coSI-r^>^jSai^-ti-*C<!:lCJ;o 

igtf&^sn, «i±cotiiitc7)S<b* i fc^e»-r. is 
[oi 33] -f7j->3^ifti4ett<b^ii. -rsj-vaiMa 

> <t£Sl-r-5 c i (Cck y . JMtftt* UfcttficoJltfrfb 

«it££**£eW&a8"J*fioT;fcy, tf5- 
<t"¥tfn-5. *7t. c©«fc?lcJi«fl:d«j©JilBlc»Jfl!) 
^«£SAr3C££-<f >*-;bU-->a><!:U?<, -f 
y^-^U'-va^-r-sy^h^b^iL/TIi, TiC 
I 4» ZrC I 4 ti aot&'f ^ >t£JS£l'fb'a$!K T i (O 
R) 4 > Zr|OR|„ POIORI,, B (O R) , &£'CO& 
J17;U3 + ->K (RIJ@Hb7|cjSlgfc<t*) . [AI, s O 
,(OH) !4 ]'\ [Zr.lOH),,]". [Fe 3 0(OCOC 
H,).] 4 7S < t*co#M7KK<b#H'^>/j:<l:^(fe»n-5. 

[0 13 4] g=£. cn^CO^b^^-O^-^U-^ 
3>-r*KllC. S i |OR)„ A I (OR),, Ge (OR) 

«^bi%!Kl/«E<h'^ft^S-B--5C«i:t)TS-5„ bf^ 
-i: UTIi. ±i2^B7jcK<b%-f^->*@PBllC'r 

^b^Tst'A^if^ns. 

[0 1 3 5] tt±. «±tt«. >f3j->3E^14®«<bl%ia 
7k«:^il0'!8g$#. *SO(4»0»Bji7)c«lSLfc»lCfflO 

xt)«ti^o «*e>(c. ^siiTffloTt). 2fim±*$i*^ 

[0 1 3 6] ^«<bl%1*<t L-TI4, «g»n 0~3 0 0 

ti*. ft<*6«)lCli. X^U>> ^PbfU>. I-^V. 
4-y^;U-1-^>x>^<i:C0^^^^2~ 1 4C0a-^" 

[oi 37] *\s7 < >n^mm3.. ±mm&&mit-£ 
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m (A) (fiEtt (A) ) , ±&S&&WUt&Vl (B) 
(fiE# (B) ) , ±CfflSftJI4t61fe«HK ±i2Wt!t 
7 JUS ^9 AX^'XtG® (C-2) fc^C^JblB'T :*><k>f 

m (c) (be^ (o ) . «sicj&ct±e&i* (d> 

£1*)fi£tt (E) itfedtttt^ 
[0 13 8] (E) ggjb^&Mff 
«8Hb£«JfiE# (E) li. ■6ttfM3£0&Jft'K l .J-?- 

[0139] 7>u=i -;HKfc«fc^7 x y -jutnt:^3<h 

LTIi. il^, R'' -OHTS 3 ft St) 

c ct, r 2 1 i*&jiuii?tk i~5o (Dm<t*m&$.itte 

X><#£UO. 7xy-;utt^^i<!:UT(i, 7kK 
m<D a , a ' HtoPK ftl£?ifc 1-20 <£0Hk7ki5tT-B& 20 

;* ft?t uu„ 

[o 1 4 o] ^;i//K>^iUTli. mm. R"-coo 
HTasnstro^fflSihs. r" ctttxiR?-&t i ~ 
5 oogHbMtsg&iittJitai^tki -s o©/\py> 
<k^b7k^s*^u. jftXKT-tki -5 oro/\D 
yWb^k7KS»*<»*L^c 'J>ft^il/Tll p 
-O-H^^Wr^'J^KSI, P-PR, p = o^ 

£wr«7fe*:7x-K **7<(>**>'[ i it&mw 

(VII) TftSn-SfctfJAMSfflStl-S. 30 
[0141] 

nki si 

PWn) M m -I-0— S— R 23 

\ » A - mo 

[0 1 4 2] 5t*» MliJg8}gg5 1 - 1 4J53S0D7Ciii£7F 
■To R ! 3 tt**B*\ Stm^R 1-20 (D^4k7k^S 

r. xi&mm?. Apyz-g?, kxjk? » i - 2 0 40 
©KtokiStg. K^^Sfti - 2 oo/\py><k^k7k 

[0 1 4 3] mlil ~7(£>ilgtT'&y. n It 1 ^ n ^ 7 



1/7^ >I§l«lllOPBl8«D-««St. 50 
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[0 14 4] B^CPfBllCli. =&Jdttt©teffl;£. $tani? 
liffimicStfn'S^, JaTCD<fc5&7J;£#0"j7*$ft.5o 

(1) f$.ft (A) . (B) fcJctffiEtt (C) set© 

(2) fiE«- (A) *fi*-(D) ICfiJ#Ufca48l/!£tf\ fiE# 

(b) fci^fijc^ (o z&mviwm-cnsmzmn? 

(3) fi£# (B) £*H* ( D ) iceftufcfcy&jEtt, fiEtt 

(A) *5«fctffiE# (o ^ttsroiiiiffTa^tiic^ira-r 

(4) J5E# (C) £tlfc (D) (Cfi#U;t84i«/iE5i\ fi£# 

(A) fci^fiE^- (B) *ffm<OlHl?TM^SIC^lja-r 

(5) fiEtt (A) <h/i£# (B) (D) lCfi*#L£: 
t&mf$.K> fccfctffiEtt (C) SrffmrollffTfi^SlC^ 
JO t -5 73;*. 

(6) fi£# (A) £tlfc (D) lCti^U7tffl!«fiE^ fiE# 

(B) Srfitt (D) ICfB#b;fcft!l!&J?£tt*5J:tffiE# 

(o ^m<Dm^m^\z^tat^m. 

(7) fiEtt (A) <t/5£# (C) <fc£*H* (D) lCtI*$U7c 

ftt^fiE^. (b) *«s«iiii*Tfi^sic^*a-rs 

7f;£„ 

(8) fiEtt (B) £ (C) <fc£tH* (D) ICS*#U7tft4« 
fiEtf\ (A) *ffK<DHIJ?TM^SIc^*n-r 

(9) Jdctt (A) (B) <hfiE# (C) <fc£iH* 
(D) lca*#bfcM<«fiE^*fi^Slc^p-r*73;i. 
[0 1 4 5] ±ie(1)~(8)©=&7j;*ICfcl\Tli. 

fiE»(0'>/j:< tfe 20JU±li^i«)S(44$tlTUT i t)ct 

o., be«- (o d) lctB^#snTl^-^.±l^(4) 

(7) (8) (9)(7)S-73;SlCfcl\Tli. ^SlCfBDTtH* 

(d) icti}#$nTo^i\fiE^ (o ffmroJiff-r 

^lI0UT*><fcl^. C<7)t§^j5E# (C) li. |5)-T-t>a^: 

[0 1 4 6] ±IEtH* (D) lC/j£tt (A) fc<tZ/ 

fiE^ (C) #tl^$ti^:@»fi!l!j«fiE^ ti{* (D) I05E 

(B) *3J:^fiE^ (C) #a#$ftfc@<*MJSfiE5h 
lift (D) (CfiE^- (A) . jjEtt (B) fcJ;rjtfiE5i- (c) 

#a#£nrc@<*M8EfiE#ii, ^-^37^>^<ia^$ 
nriNTt)j:<. ^{ifi^$nfc@<*ft!i!fiEfiE5j-±i^ $ 
6.1c. ja!js^fiE^fi^^^nTc^T^ ) J:l^. 
[01 47] fi^iispm^. mmm^ts.a<Dmmm^ 

fl*fitK<k7km ; ->^p^>^>. ->i>p^*-y->. >^ 

;U->^ P ^>^>^,if(7)fli^K<k7jc^ ; ^>-tf>. h 
;i/x>, *->U>fc£<Z>5?§£6Hk7kiii ; x^U>^p 
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[0 1 4 8] ±iS©«te>^U7-f >«^MJS«rfflO 

t. *i>7 << ><Dm-&z'ri?izmisT. (a) 14, 
£/£S«i hJU^fcy. a*i o-'~it;k 
l<(±i o 7 ~o. s^Kc^sjc^^a-cffltx^n. 

Jjlctt (B) (4, KJS§«1 UyhASfcU. iS?SM 0 
"~i o'^k »£U<l4i 0"~i o'^ucfc: 
•5<fc5&«Tffll.\£n-5= JiJctt (A) fcitf/iKtt 

(B) 14, fi£# (B) £flc# (A) iCD^Utb (B/ 10 
A) tfi, ii?SO. 0 0 0 0 1 ~1 0 0, »*L/<liO. 0 

00 0 5~10, $&IC»SU<liO. 0 0 0 0 7 5~ 

1 , ctU»*U<liO. o o o 1 ~0. 5 <h/«t-5<fc?/<ES 
[0 1 4 9] js£#(C-1)(4, /j£#(C-1)£, (A) fc 

<fc^B£5j- (b) ^o±s^aa(7- (m) tro^utt 

(C-1/M) igO. 0 1 ~ 1 0 0 0 0 0, ff£U< 
140. 05~50000 <ta:*J:3fc:fiT'ffloe>ft-5. 
(C-2) 14, fiE^IC-^^roz^S-'JAIl^i, fiE«- 

(A) fc«fctffi£# (B) ^CD^^SIS^ (M) iCD^E 20 
Alt (C-2/M) ii^ 1 0~500000, b 
<I42 0~1 oooooi«:4J:eiSiTffli^n5 t 

[0 1 5 0] /&#(C-3)I4, fi£^(C-3)£, fSLft (A) fc 
«fctffi£tt (B) 4>0!>S&&AK?- (M) tCD^JUt (C- 
3/M) 3*1 ~1 0, #£U<I41 ~5<t&-5<fc 
5fcfi-efflU<E>*i-3. Jj£# (E) #ffll\e>n-5Jg^(4, 

( E) l4,fiJi# (C) #fi£tt(C-1)<Dt«^IC»4, 
JUtt (E/C-1) ^ii^O. 0 1 ~1 0, #£U<(40. 
l-SiSSJcpftlt, (C) #fi!ttt(C-2)<Di§ 

^|CI4, ^;l/J:t (E/C-2) **il^O. 001-2, ff$ 30 
L<I40. 00 5-1 <t£*J:5£ST, (C) # 

fiE^(C-3)©lft^lCli, ^Utb (E/C-3) fim®0. 0 

1 ~ 1 0, »£L<I40. 1 ~5 tfc-SJcp&STfflU 

[01 si] ^<r>£ots.*\/7-< ym^MtSi^m 

l>fe^"U7-f ii^- 5 0~+ 2 0 0 

t, »£U<I40~1 7 OlC<7)i5H-C*S. fi£-ff*l 
14, ii^^E~9. 8MPa (1 OOkg/cm') , » 
£U<(4$E~4. 9MPa (50kg/cm ! ) <£>3M* 

•sct^-c^s. <*e>ic tem-tzmx (c> ©iti\ic 

[0 15 2] fi^lCffloe>n-5*U7-f >£UTI4, ± 
kE L-7t«fc O tt0tJMi[?&t 2 ~ 2 0 tf>* U 7 -f >#mif S> 

n*. cn^o*i/7^ >i4, maT*/tii2aJu±ii 
jub^ (a) aaz^m^mt^ (b) ^^^u 50 
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©fi££<TP - <t feet u u * 1^7 << >&mmi- 

[0 1 5 3] S9ftflMbd«l (A) i3«fctfgf£&®<b£ 
#1 (B) %&ts*\/7<(>ne:1&1&<Dft&.T\Z*U7 4 
>Ol^ffpt. B»*S^b^«! (B) IC<fclJ±lEtf 

-j^m^^a^-tftmm^ti, s®&mit&to (a) 

•5= 

[0 1 5 4] (A) 14, «7-S^#<C 

mitSV) (B) 14. l£tgttft?-S0/h£&:Sd1tea9 

7-Mict§»Atifti^. £./zm&&mit&ifo (b) (4, 

[0 1 5 5] *f8WTI4tti£*^'J*L'7.f XOHS 
14, SJS^#OS«:-5 2 afil±(c#ltT««W«llcff 5 c 
ii«ff*K. 1 S(D»^SST'>«: 2 

t> 2«l^(DSJS^#rS^*a^6<)IC^TP^ICI4, B^ 
^JS^«S (B) |C«fcoT^I«-r*«^#0'R«* t »* 

&n4bd« (a) cj:-3T*j«f **d#o««*±ni 

-S^#T'©ffi^ (JUT rs^Bj t^OZ\ ) 
£, S^^S^tl (A) IC«fc-pT*fiE-rsa^«(DiR 
•«(9»ftn^M (B) lcJ:-3T£j£-r«a*ttC!)JR 
«*±H**#T0!)B& (JUT rg^AJ <hlNf)^<tA< 
) <t*^*n-5Ci:*<»^ UtV CO*. S^B 

[0 15 6] COJ:e>lCS£B<b«^ A £#^£4-1335: 

s{^-5c<h^T*$. com. ■^BfltB^AosaicfT 

SCitfTt*. $^>1C, B^B^T^, ^TjllUrcB^ 
{**S^j8«tlcJS»?*^*^, $^l4fi^^lcfi^i§JI 

L, ;*l\TB^A«:fTC>C£;&<«fcy#£ 
[0 15 7] cro<te>JCUTB^*^P«!:±iBt*^* 

*tr^-5. S^ftSfbdtt (B) l:4oTtffit51^ 
1tG)iRSjPS&ftMfl:*«l (A) (C«toT^BE-r-5B^ 

(A) lcJ:-3T*j«-r*«*#0««*»»»ftflMb*1ll 
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(b) iCcfcoT£ja-f£«£<*<DiRS£±@5^re<D 

(1) S»ftJR4bdtt (A) . SS&Bfc£«i (B) fe 
ct^fiE^ (C) ©SttTICX^>]*a£fclix*-l/> 

C©». W«lCfelNTI4a»ftflMb*«l (B) IC«fcoT 

*<a-r*fi^<*(oiR«#s»&Ji<b^«s (a) icfc^T 10 

9S*M4bdtt (A) icioTftjjfr *■£#©*«** 
aSftJI<k£1fe (B) |cJ::jT±J**-* ■£*©*«* 
±B6i3«M (B/A) tr*. JMtttlCliffl* 
&Hfc£* (B) '&B9MMb*tt (A) «fc©^UJt 
(B/A) £1 / I ~1 /I 000, »£U<I41 / I 
0~ 1 / 5 0 0 <fr-5. £*:«-IS:©fi^;£g. fi^ffi 
rt. MftJftft©ttfflStt£©B6*ttl4±E©«saTft 

(2) SSftAMbdtt (B) feJ:tffiS«- (C) ©#fiT 20 
ICX?- U >m&l£fizl U <tfe-5JifiET* 2 «JU 

m (a) *ht. yptru^asfcii^pif 

U >tf±£tt«IEJ$T 2 aU±<D*U7 (<£ 

(A) lC«toT^fiE-r-5S#i*©lRfi*« (B) !C«fcoT 
£jrr3fi^{*©JRM£±[s]-5<fc5& ; E;W:t (B/A) 

i-r-So a<*wiciis^a^«j (b> <tB&&s<t 

(A) iift^jVtt (B/A) £1/1~1/1 00 
0, »Sl/<li1/1 0~l/5 0 0tn„ SfcSS 30 

#i*±e©IBB-c&«. 

(3) «ti*©S»ftJlft:6*l (B) fcJ:tffiS# (C) © 
»ftT C X?- U >m& £ I4X 5 1 U <h & -5 JfifiTT 
2«JU±<D*U7-f (MIB) Static:. 
*5 'J UT»«®«ft*«T*flUT;8 
#i*-t*"CSI£&/Hb^«J (A) £*n*.-5 0 JKIVC. X^ 

is? mm s**. c©&. ^eizfctxT 

l4S&&JHb^1& (A) lc«fcoT£fiE-r*«^tt©iRa 40 
tflSMftdtt (b) lc«fcoT£fdc-f<5fi^*©JRH 
*±0*<t5«: : E;UJ± (B/A) its. ft<*fc)(ci4B 
SftflMbdtt (B) tS^^Jlft^ (A) t<D^Jl>kt 
(B/A) $1/l~1 /1 000, »*U<li1/1 

o~i/5ootts. ££«-K©s^sg. a^s 

ttMUS#OffifflSfc£©a£ft#l4±E©*61|-C£. 

•5. 

[0 1 5 8] fcfc. &fSlc;fc(*<5&jIf£&JS<bg1&l;:<fc 
SiRStt. M&&m<t&® (A) ©**a*fcl*. 3; Ac 
I2a&&8<bdfe (B) 0****«tl\Cia*H4±E 50 
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T£S. ±1E©J:PICUT^U7^ -5 Cite 

$ tlTl \ -5 # <b* 5 tft<0 Htll «it 14 WTO <fc 5 £7j i£ 

(2) t-^iv^n^y V-©#£TIC*U7< > 
OM^^^T^Tfifc^U V-|COt\T' 3 C-N MRTI 
SUfe^S/JMSLh©!!* ©&*£?#. bf-;U3|(«H7 
^ Pt; 7-##SLftl\^ £JU9M4B— ©£#"?* u 
7-f >©S^£fioT?§/5:tf 'J^-ICOOT' 1 C-N M 
RT«lSbfc's*->;UJU±Og$OKj!ill?-«ky't>^ 

(3) tfxju-fcagv^p^y V-©?¥aTlC:tU7-< > 
.0«**ffoT»fc*y7-Olllj« (Tm) tT— 

p t y -tfitt. uai t c <t u*MiH— ©*f* 

1 tCLbfiU. 

(4) If^U^v^P^Ey^'-W^Tlc^-U^-f > 
Oa^^rfr^ Tmfctf U ^-O^SOigSTO^SOjS 

L-tel \ C <h JU9M4R— ©*#T * U ~? XDM&Z'fJ -a 
T^fe/H'Jv-imFiHfi^lcSffiLTOfeaiPISO 
tf - ;U*SS^? ^Pty7-i: Oldtt £ © 5SS¥S ICtt ^ 

(5) iSUttS, *HUi*<c£0#Uv-©»|IMfc14 

-««#ai/)a:^ciJa*n4B-©*#T*u7-f >©» 
^ o u v - «t © ttsreg >S ^5 T u * . 

[0 1 5 9] Ctie©WS7j;i©*T'l4. (1 ) 
(3) ©^j4T2pJS-rSCli^»*UO. b5IB 
(2) (CietS© ,! C-NMRTlSl/fcA+vMU© 
Jt£©miRK?f4Milf*±%L&#&-C]lfttr«. * 
fc, BtrlE (3) IcEKOUjA (Tm) (4. CiJxtfJUT© 

(M£ (Tm) ©MS) ^S^XSBBtt- (DSC) © 

«Btt««:«». s*e-^ittsoise*iaAS (Tm) 

■P2 0 0m^SL> 2 0 0tT5#WMIHt». 

2 Ot/^T- 1 5 OtHTMU *l»T1 0t/« 

[0 1 6 0] 

[HW©^] **WI=«*»«*«*'J3J-U7^>I4. 
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tl-5. --H. y-Y*ifi^e>!38n3£«lli§Sg#Ta<-5 

a >#©(NC ^#LTt>m*Sl^bLlC<t\„ <fc 

[0 1 6 1] *^^«C«-5^tttt7HU^-U7-r>C0lgii 
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[0 1 6 2] 

mnm jut. naswic8^uT*^^^$f.icaft 

©Tlifciv, JUT, SJSWCg:?OT*fgli8£;**>lcA 

[0 1 6 3] SciS. Ti5HStfflS3J:tfJ:t&0i]lca3OT 
li. g^®<b^<hUTTiE5t (A-1) T*^$n-5^b 
(IMft^tt (A-1) ) fc«fctfTIS3£ (B-1) 
10 T*Sft4ft^« (jB^SBMb^fc (B-1) ) 
fc. 
[0 1 6 4] 
[ft16] 



- CA-1) 



[0 16 5] 

mmm i ] [fi«] 3E»ic^smu/trt§a i y y 

h;K^*'^^Si«^SlC«lSh-'UX>7 5 0ml 

T, X^U>£1 0 0 \)y MU/h r©aKST2 Otffpl 

*t©rtTlS(D>5 i -»l'7;U5y (JUT TMAO-U i 
fcO?. ) 4 0 mm o I Zmtto S'&IC. B&&JHb 
Sto (A-1) 0. 3 mm o I ^I^R^«9 (B-1) 
0.0 1 5mmo It^Mifc. i^Tl:5 0tflf 30 
U>£ 1 OOUy h;U/ h r ©attST 1 0 ftHSftaStt 

fcici5T-fv -;u*^aas»n u 

5U-<D:£fi£;**y-;U2 "J y h>2 'J y 

ii>fi<OJgK«:iPATS«iiiUfc. ffiSiJLfctf'J v-lil y 
y h^O^-'-.Jt'TratefrUfcak. 80fC1 OBSFbIJS 
E3£JgL-/i. C©J:p{CL.T^e»n/t7Hy^- (1-a) 

©«aii2 1 . 2 gt*^fc, 

[0 16 6] [SiJSISif4©iSS]^6.tX>S:7Hy 40 
SSSJi: LTI rganox1076" (?/U^->t 'Jt--< trS. 
KfrXttM) 0. 1 fiM%, lrgafos168'" (^A^^-> 

rvT-i^^^juxam) o. i ii%*iiDA, mmm 
mmftmm^#7^*t~s)\s&mi\ ®m : &m.i so 

*C. ®&&5 0r.D.m.-VS'ftr$mMm&lstc Q £t>lc» 
C<D^'J^-*)lS2mm©^ICAtl, »®&«l2g 

1 OOkg/cm 1 , #filiag 2 0t, ^iP^Pel 5 # 

IH. ftWKJll 0 0 k g/crn'ro^lCT^UXfiEJE 50 




(B-1) 



U/to C(D«tplCUTH$ 2mmtf>->- hWSS^^f^fiSc 

[0167] wj^- d-a) <DMmm*>ntc.xv 

V- (1-a) £G PCT-##TL-fc<tC3> 20<fttf-£ 
*»*ffl«nfc. br-fttBL-itG P C^V- h^E2 IC 
misfz* I.OI*, Mw*i7. 3 7TC*y. Mw/M n# 
2. 8"Ctf-^^Si:bli6 6. 3%T*yv t5 1^IJ> 
Mw#2, 0 0 0T*'J, Mw/Mntfl. 7"Ctf — ^SS 
SJtli3 3. 7%-Q$>-ott. m*>Wti£V^-<DMF 
R, MT, E a** 1 IC^-T. 

[01 6 8] [jtMttttg>**g>*!i£] maEoj^icTie 
d-a) tg pcicty^ai^nfce-^rop*. 

05— ^-li. Mw#7. 3 7jT&o;t<, cnii> i£jd>-f-5 

j:bK0"j2T'»e>tifc7Hy (i-c) icss-ra^n 
^y-7-#jH£&JHb^8a (b-1) iCctoTftfi^^n 
fcfcto. &idi-r-5J±3ae>J 1 T-*§e>*ifc*y a-b) 

*>, #yv- (1-a) 14. Mw#2, o o o-c/^/m-tt 

tfiatAxt'fcu (fctiiPsimTfD) ffljts^^-r-s^Ks 
#'j7-tiisftfc. ftfc. *yv- o-b) <t*y 

V- (1-c) <i:©iR«JtT*7iti^lCli, tH'J^- (1- 
a) li«^a{*CDJ:b^*<BtMi-rT«)5<DlC^y^- 

d-a) <dg pc<De-2&mmmft?mto<o?jff*; 

2l\Z£<b#V^- (1-a) 0f#tt£#y7-T&«C 
[0 1 6 9] 

[Jt^Jl] 9»«flKbdtt (B-1) ^^DQU^oTt 
dilU^liSJiS^Ji O [S^] <bl5|tUcLT^yv- 
(1-b) S^Ti. iRSIil 5. 6g, MwB5. 673. M 
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w/M nli4. 2T»y, G P C iCcfc U&Jii£tlfc fcf— 
[0 17 0] 

[it80iJ2] &&&m<t£to (A-1) fctoAltCfrofc:: 
tJU^-liUffli^J 1 O [«£] <tl5l«IICUT7HU^- (1- 
c) «RSI*4 2. 4 gT*U, Mwli2, 0 0 0 

T&U. Mw/MnB2. ITfeU, G P C lC<fc U fcUJ 

[0171] 

[tb^j3] H#-fb^»iC^tt«tumi5snTo-5a4a 

I*'j2- SP2040) ©MFR, ML Ea£*1IC^ 
to • )-^=¥-\Z>^m^mt. MTiMF 

R t-tfi MT^2. 2XMFR"' " T^Sn^SS^l 
fc"f t>£NZX E alCliUTIi Ea^O. 385XC + 2 

8. 7<Dg#^e>^nTt\s. c©c<h^e>. fiSK#« 

[0 17 2] 

[JtRff94] ■ ^r5*;U • *Wt--«fciJ TtTBSSn 

OSKS : 77^- 5 1 -f-PL1845) (DM F R. M T , E 
a^SllC^-T. CCDX5^U> • ]-^py L >^M'BW 
li. E alCglLTfi Ea^0.3 85XC + 28. 7 <D 
g#£itfc-f MT(tMFRi:«( MT^2. 2X 

MFR" " T7F$n-5H&£jSfc;*&l^ COCi*> 

e>. $s*^tv*F B ^ : ?-a©2fggsm±s$osiH^« 

[0 1 7 3] 

[^JSCT 2 ] [Bo-] 7EttlCgiSiB& UfcrtSS 5 0 0 
m I ©**7^SHS^SIC«iSh>l'X>2 5 0ml £*0*. 
T, X^U>£ 1 0 0 U •> hJU/ h <Dyft«T 2 0 ft-Rift 

5 L ;u7;u5y+-y-><Dh;ux>>s>s^e>4 otr- h;ux 

>*iSJ±^aU^, Btt7Kh;UX>«:iiP^.TSlXh;UX 
>JS>g<tL/b>? L ;U7^5/*-y-> OUT TMAO- 
2j irfcO?. ) 1.25mmo I £*Q3.fc. S6>C 
iI&&JHb£1$!) (A-1) 0. 0 0 5mmo I 

(B-1) 0. 0 0 0 2 5mm o I il^iPAfco Jffi 
^T(C5 CCT'X^U^* 1 0 0 <J v hJU/hcDaftST* 
5«f B mffi£-tt-5-£IC«fc-DTfi^£*7o£:. l&ffi^i 

*T3®i§L;t. igJSiJLfctf'JV-fil u->h;KD>^/ 
-;UT;5fe»Ufc&. 8OlC-C1OB0aESil/t. C 
<D<fcplcLT?#e>tlfc^Uv- (2-a) (DiRSIiO. 6 5 

[0 17 4] [tf'jT- (2-a) (Dtttf] ^6>nfctf'J 
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V- (2-a) *DSCT#«iLfctC5. Tmlil 3 0 
tf*^fc. Sfc, GPCTMbfctC5> 2O0)tf 
-^tffcJiicSttfc. 1 Oli. MwiM 875. Mw/Mn 
#2. 4TfcT-^5£gl:bli6 4%. fcp.lOli, Mw# 
8, 0 0 0. Mw/M n#2. 0 T bT-^&gtbli 3 6 % 

[oi 75] [mmftm<DGm<Dm&] m&<Dj:?iz# 

(2-a) TG PClCt'J^Jii^tlfctr-^ODp^ 

10 K^J6T^e.n/b/HU^- (2-c) IC«^1"-5V^P^E 
,/7-*<I$iHt^l (B-1) IC<fcoTfi£S*lfcfc 
7H'JV-^xE-T-5J:b^ff>J5T*»e.nfc (2-b) ©M 

tHUT- (2-a) (iMw#8, 0 0 7 JMi$W\3it 
[0 1 7 6] ±12* 'J V- (2-b) <DW&ttfV^- (2 

-c) roiRa^e»*-5<t. m&&m<t£;® (A-n 

ftAfcdllS (B-1) £ICj;y«^£*l*:tf U^-T-fc-S 
20 tH'J^- (2-a) (Jffi^St^roib^StMif-Cfe-g) 
©IC. tK'J^- (2-a) ©G pcroe-^&gtbiiStt 
^fi{*07*;&*:*:£l\c<h#e», U v- (2-a) US» 
&/Hb£1&l (A-1) lz<t:Vm-£2tifiz<t t J^-tmm& 

mitswi (b-1) ictijM^^nfc^'j^-ioii^ 

T-lifc<. SS6JMt£1fe (B-1) lc<fciJfi£<S*xfc* 
ij?- (tfx;U5t5«v^P^-) <Z>— gfl#ji£&JHb^ 
& (A-1) icj:ytt«^£ft;fc#«gytf U v-S^tf* 

[0 17 7] 

30 [J£&0«5] BSftBfcdtt (B-1) ZmiLUfr^fiiZ. 

iitmizmnmzo cs^i tiwcuTtf U v- <2- 

b) Zmtc, iR«li0. 1 8g, Tmlil 3 3*0. Mwli 
1 173, Mw/Mn(i4. 1T*'J. G PC(C«fciJ&iil 

[0 1 7 8] 

[JtK09 6] X&&mit&® (a-1) ZMXtefr-otiZ 

<tnimtmmm2(D imsi <tPi«iicuT^u^- (2- 

c) JRfiliO. 96g, Tmlil 2 8^0, Mwli 
8, 0 0 0. Mw/Mn|J2. 1T*U.- GPClCtU 

[0 1 7 9] 

[HJSW13] [«$]. JtttlcgjgBBIbfcrtSas o o 

m I CD#^*lS«£SIC«§ShJUX>2 5 0ml $:J!)DA 
T, ifl/>€1 OOU^NI'/h ©1IT 2 0 »H3K 
ii$1+7t. ;^^r^^'C5 CCIClfcgU MAO-1 1.25 
mmo I ^AOAfc, £ t>lC S^«-fb^%l (A-1) 
0. 0 0 5mm o I tS^^MIt^ (B-i) 0. 0 0 0 
50 2 5mmo I <h*iB^.fc. fS^TlC5 Ottlfl/V* 
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1 0 0 U v h;U/h ©3ffST5^F B 15SEil$-ti--5c: < !:IC<fc 
[0 18 0] i)!UT, l^U'XDfiWSfcflltLT. }B# 

Tics ccT^Pbfu^* 1 o o y \*)\>/\\o^mx 

1 Bm7&»Sl±5C<hlCefcoT2£SB(aa^£fT^;t. 

;i/*d>«»*RU 'J **./-;n u 

Jg&£fln;LTigia Ufc. kSSiJUfctf y^-l±l 'J h;U 
<D>*y-;uTjfc8iL£:&. 8 o\:ti ofSHiiSff&ig 
U/t, C©cfc5lcUT^t>nfe7HU V- (3-a) ©«R« 
IJ8. 3 9gTSiofc. 

[0181] [tf'J^- (3-a) mttlfztfV 
(3-a) SDSCTMl/fct-i, Tmlil 2 5 

8, o o 0Hg(D->a^y-br-^^W1-*->>^l'bf 

CCQtf-^l*. Mw*<2 IS, Mw/ 
M n*<2. 6T£>^£:. 

[oi 8 2] i&mftmommowm] ±i2tf><fc?ic7tf 

'J7- (3-a) (OMwIil 8 75T-&U. ^at-T-Shb^J 
7T^t)+Xfc7|?iJV- (3-b) ©MwT'JS 1 473<fcy 

fcgu. cnii. ^jf-r-5J:b^J8-c?ie.tifc7H'Jv- 
(3-c) ICffl^-TS t-^Sv^Pt/ "?-;&*9f£& 
flMbdtt (B-1) iCcfc o TttS^$n/£fc*>, tHU^- 
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(3-b) <3MwJ;y t>i§O<ii£^Ufct><0<h2r;jte>4a 
•5. -Tfcfc)^ *>J7- (3-a) l±Mw#8, OOOT^ 

^ a, atn.\ ^mmw&LT<D) urns*? 

5#«I#y7-iWST^fc. tH'JV- (3- 

a) CTmil, *y?- (3-b) fc«t^y^- (3-c) 

(3-a) #tttt£!7K 'J V-Tft-SCii^jFlSUTOa,, 
[0 18 3] 

[it80y7] Sfc&JHb£1*l (B-1) $riPA^:*^fcc 
£JU*(iH«ieiJ3CD [fi^] tPHflCUT* 'J V- (3- 

b) ZmtCo JR«li4. 5g, Tmli12 9'C, MwhM 
473. Mw/Mnli2. 3T*y, GPClC«fcy&£tt3 
tlfc t- £ li •> > £OHf - ^ & o tz„ 

[0 18 4] 

ittmm&i 3uta&&m<k&to (A-i) ttnttfr-D 

(3-c) Utt 1.0.8. Tm(±1 2 81C, Mw 

(±8,0 0 0. Mw/MnlJ2. 2t*U, G P C lC«t U 

[0 1 8 5] 

[311 ] 
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